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(54) mmo^wi mm.m&mmm^^rj^^(DWS:fj^. f^?>mzmmmmim^i:zs^(D^:^i£i 



(57) [^Si^l 

imi^] G e - s b -T e^.(Dmmtm(D^mm3 

t-. Cr, Ag, Ba, Co. Ni, Pt, Si. S 

r, Au, Cd, Cu, Li, Mo, Mn, Zn. A 

I. Fe, Pb, Na, Cs, Ga, Pd, Bi. S 

n, Ti. V, I n^XV^^l^^ y-f h'7tm^^it>^j:^m 
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(2) 

/ 

(G ea S bb T ec) i-d Xd 

StlfSXfiCr. Ag, Ba, Co, Ni. Pt, Si, 
Sr, Au, Cd. Cu, Li. Mo, Mn, Zn, A 10 
I, Fe, Pb, Na, Cs, Ga, P d, Bi, S 
n, Ti, V, I n, W, Z niaXXf9 y ^ h^ytm 

ffJlSa, b, c^oJ:t/dli. ^n^no. Ol^a^ 

0. 6 7. 0. Ol^b^O. 5 9, 0. 2 5^c 
^0. 97, 0. OS^d^O. 3. C0g5ISiCfo5 

2^a^0. 19, 0. 04^b^0. 4, 0. 5 20 

^c^O. 7 5, <7>|5Ht:ifo^ff*3SUClS«c(7)1ti^fS 

[iS*^3] ttJfSa, bioJ;t>*c;5^ -en^no. 2 
5^a^0. 65, 0. Ol^b^O. 2, 0. 3 

5^c^o. 7 5, (D^m\z^^m^m,i\:i^d.m(Dmn 

tfFiS'lt^iS^^^^C0¥l^m^;5v G e . S b , T e , 
Cr, Ag, Ba, Co, Ni, Pt, Si, Sr, A 
u, Cd, Cu, Li, Mo, Mn, Zn, Al, F 
e, Pb. Na, Cs, Ga, Pd. Bi, Sn, T 

1, V, I n, W, Zn^XX/^>'i$' /-^ h'7tm/}^h^J: 

LjHk 

( j 4- k) = (2/g) +0.0 1 

^I^^rS^SM^i L. ^5tm<Dm^x 

[if*^5 ] m^±.\zm.m^t:.\±%mm^iY\^xmm. so 
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2 

tiria{g:Sl-^,^^>Lli. •^c0^g^7c^;$5G etShtTe 

firfSii5gi.^,^^Hf±. Ge. Sb, Te. Cr. Ag, 
Ba. Co. Ni. Pt. Si, Sr. Au. Cd. C 
u. Li. Mo, Mn, Zn, Al, Fe, Pb. N 
a, Cs. Ga, P d, Bi. S n. Ti, V, In, 

LjHk 

(J[^^%) (i:. firlS j *5J;t/k;{iS, 
k/ ( j + k) = (2/g) +0.0 1 

<D'^m^fim^m^^^x^^^m± i owi^%(Dmmp^ 

Iif*:^6] ttlfSim'^.^5>L;55Ge Sb4Te7. 
mt^Mm.^.^a^lrit'^C r4T e5-e$?^ft*:^4^fc(i5 

(15*317] SfrlSfg;iK.^.^^L;O^Ge S b4T e4. tif 
iSii5a,^.^55'H;55c r4T e5r'fo^if*^i4^fcf:i5tC 

[ff*3S8l tfIfSig:S!.^,^^L;05Ge2 S b2T es. 
mtmm.^Mii^Ut^C r4T e5r'^bSif*^4^fcli5 

[if*^i9 1 m^±.\zm.^^tL\±wMm^^\^xi^^ 

(G e a T e c) 1 -d Xd 
X^fo^h.^ 

tiJfSXfiCr. Ag, Ba, Co, Ni, Pt, Si.. 
Sr, Au, Cd, Cu, Li. Mo. Mn. Zn. A 
I. Fe, Pb, Na. Cs, Ga, Pd, Bi, S 
n, Ti, V, In. W, Z n / -f Ktc?^ 

L. 

StiSa. cio<tU*d(i:. ^n^no. Ol^a^O, 6 
7, 0. 25^c^0. 9 7. 0. 0 3^d^0. 

3, (^mm\z^^z.t^w^t-r^mm.^mmnmo 
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(3) 

3 

[fS*JSlOl SiIfSa*3J:U^c;5^ -E-n-eno. 25 
^a^O. 65, 0. 35^c^0. 75, (D^H 

W!^i&mJ^f&^h\^. Ge, Te, Cr, Ag, Ba, 
Co. Ni. Pt, Si, Sr, Au, Cd, Cu. L 
i, Mo, Mn, Zn, Al, Fe, Pb, Na, C 
s, Ga, Pd, Bi, Sn, Ti, V. En. W, Z 10 

- 

LjHk 20 

0. 0 2^ [k/ ( j +k) ] ^0. 2 

( S bb T e c) 1 -d Xd 

StlfEXfiCr. Ag, Ba. Co, Ni, Pt, Si. 
Sr. Au. Cd, Cu, Li. Mo, Mn, Zn, A 

1, Fe, Pb, Na, Cs. Ga, Pd, Bi, S 
n, Ti. V, In, W, Z n^XXf^ / ^ VyuM 

ttrisb, c*3j:t>*dn, ^tx-eno. oi^b^o. 5 

9, 0. 25^c^0. 97, O. 03^d^0. 40 

3, (Dms^zh^zt^wmti-^mnt^mmmmo 

SiIfSfg;iSl.'Sj5)c5>L*i, Sb, Te, Cr. Ag. Ba, 
Co, Ni, Pt, Si, Sr, Au. Cd, Cu\ L 
i. Mo, Mn, Zn, Al, Fe, Pb, Na. C 
s, Ga. Pd, Bi, Sn. Ti, V, In. W, Z 
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4 

LjHk 

toM^^-e^h) bfd^. itris j *5j:u^k;65. 

0.0 5^ [k/ ( j +k) ] ^0. 4 
fc^it*^4~8<7?v^m;5^ fe-5v^^iif*:^Il i^^:: 

1 3 \z^d,M.<o^nmmmmm. 

jKI5:^r^l::*3^/^TSS^ia^*-r^ff*^l-4^:ov^-r 
ifcliif *3S6- i 4 C)V^-m;5^wfS«c<7:'^^^f^ 

[if*^i 6] m^^mtE.mmmm<o^f&^x^mM 
^otfrm;5^t^rf^7c*x^^^T'l^^if*^l-'4 

(D\r^-r^f)\ ;^fcf±iS*:^6~i 5(;5V^-fn75^cf5«j(^ 

^m^mmzw-i^mm i ~ i o n m(DmmxwiE-r 

w^&m^z^ ^mmMmz^i^mm i ~ i o nTn<Dmmx* 
frft-t-^tf 5 ^:rcfi 1 6 {zmm<7^mm^^mmmmo 

it*3ii 6-1 s<D\.^'r^Mzmm,(Din^mmmnmo 

mmm^m<D^^Mm<o^mH'&x5 0%^ ^(o^scfm 
(D^mn&xi o%tfj:^ ^o\zmt-r ^m^ms^fz 
lilt 1 6 - 1 9 <^v ^-rf^.Mzmm(oinmf^mmm 

m\ '^m^nmmmmmcomf^7tm<D±m'm<Dmz 

^LT 1 0-5 0%co|5Htc:fc^lS*^5*/c[:iif*3S 

1 6-2 0(ov^-fn75-^wfs«c<D^t^iss^«^. 
[if*iS2 2] mmmmj^M^A<om,^.^'^7 s o^x 

±Tfe^ff*^5^fc*lIf*^l 6-2 1 ^-f 
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(4) 

• 5 

mo 

^ 5 ^ fclliS*^ 1 6 - 2 3 CDl ^-rtV754rfa«tOlt®f5 

mt^mnmmmmm<Dmm<o (1/2) Ji^TT-fo^if* 

3S2 4^fz:ti2 5l^f5«c<75'lt^lS®^^^^, 

[is*3i 2 9 1 2 -^<D^^-mm.^M^7^(om\!^ 

±. 9 0 nmi^TTfcSiS3}tJS2 4 — 2 8^?:>V^-ri^;6^C 
[ IS*^ 3 0] a ^It fSIE^^ »^<^5^^^ J; t) t@>pf 

UTV^^IS3tt^5^/tliiS*^l 6-2 3OU^-rtl704c 

0 n mJ^TT-fo D . K^t* ^ 2 o(OtfFiE7L<^K(^^®<D 

[if 3 2 ] a^1t^f2gS:ffl?iE^coa^5>(7)®,.g;55 
6 5 0* C)^T-r-fe^if*il5^fc(iiS*^l 6-3 1 

2 5 0* Ci^Tr'fo^iS*3f 5^fc(iif*3ll 6-3 1 
xmiii^<r>^kh\zn LT 2 0 %i^J^±^'((:i--5lf 1 - 

3 3 (7)u ^■rtl.;o-^:lis®(7?^t^f^g^rffl^^ 50 
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6 

[if>ft«3 5 1 mwL±.\zm.m'^fz\t.^mm^if'LxfSr 

0 nmJejlTX^^iS3R^3 5tCfS«c(7:)1t^fS^ffl»JKo 

'^mmmmmm^<Dmm<D (1/2) j^TT-^b^ff^tt 

^3 5^fcti3 6tCiS«c(Z?it^f5eSjffl^^, 

3 7coi>-rn;<i^tr|S«cO'IS^|5S^^^^o 
Xfo^lS*^3 5-3 7<7?V^m;^t^{:lfS«c^Oft^|Eg^:^ 

r^"e^nbWfcHife(7?P^1CO®«^il^S$;6i2 0 nmi^ 
_b. 9 0 nmJ^XTr-fe5iS*^3 5 — 3 9(^V^-rH;!»>t;i 

[is*^4 1 1 mm±^\zm.m'^tL\±%mm^'fv\^xm 

m.^^^^i^^^t^^^Kn<Dmih^^t;A,x:}sy) ^ mmm 
i.x\^^^zt^WiSiit-r^^nmmmmmo 

StIIS®ai,^.^^Lft. Ge. Sb, Te, Cr. Ag, 
Ba, Co. Ni. Pt. Si. Sr, Au. C d . C 
u. Li, Mo, Mn, Zn, Al, Fe, Pb, N 
a. Cs, Ga, Pd, Bi, S n, Ti, V, In, 

5'>>i< 1 1 lOCD7t:*J:t9^^$n^'>//< t t 10 
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7 

X. 

LjHk 

g (Jl^%) i:. SflfE j *iJ;i;«k*5. 
k/ ( j +k) = (2/g) +0. 0 1 

[ff*Il4 3] ttIf5{g:iB,'S:fiS;^5-L/45Ge S b4T 67. 
Strfai«Sl-*ffiS;^)-H/iSC r4T e5-C-fc5if*rg4 2J::|E«c 

(if*«4 4l ttrlSteia,^,AS;^^L/5SGe S b4T 64. 
fitIISii;iit.S^!K:»-H;5SC r 4 T es -efc5lf*3l4 2tCfE« 

[if*Il4 5l tfIiE1S®!,'S^^L;4SGe2 S bzT 
es, SfjfSii5iS.'^,fiS;^>H;55C r4T es-C-fo5if*^4 2 

-5)15*^^4 2 ~4 5<D\,^TMA^^ML(D'^m.m^mn 

iim)iJLT-C-fo5iS*^4 1~4 6Wl,N-ftl-;5»lw!a^<73lt JO 
6 5 0 ° C JfiAT-C-S) 5ff 3 5 ~ 4 7 CDV ^•r4^A^(CfE 
2 5 0° CiUTT'*? -511*313 5 — 4 7 WV^-r^^-O^CiE 

r B3.M*1l<^^ixlC^ UT 2 0 %W±^^<t:-t-'5It*^ 3 5 40 

~ 5 0 %<75S5ia(cfe 3 5 ~ 5 0 ^•rix;4^:iiE 
5 2 I fl1JfS«^,^,fiK^><7)^.'^,;J5 7 8 0* Ciii. 

Jbr'fcsif*^3 5 — 5 l<7>^^-r^^/^l>^3fEfc<o^s^iE^ 
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8 

*^3 5-5 2co^^-f4^7»^^c|^fg(7)^$ffifE^ffl»^o 

(§f*^5 5l tflfE7C9gXi45Mo. Si, Pt, C 
*3Sl~4<DV>-fJxA\ *fcfili*3g6~3 4C0V^-fiX 
(if Jjt^ 5 6 J f»*^ 1 - 5 5 ^-rnA^rfE^cDl^ 

mmwMmmic:r.^^/\^if-\:r-j:,:i:a^Mvxt(oi^p^m 

'fl-S^^-w^J¥:^(6]ic^<t:$-frSij|*JS5 etdiE^wlt 

[if*^5 8l if*]®3 5 — 5 5cr)VN-m;5^lZ|S$&(0 

[li*ri 6 0 ] if 1 — 5 5 <75V ^•fn;4^(rfs«coit 
[it*:^6 ij if*^3 5 — 5 5(7)^^-r4^;il-l-IS«<75 
[if*3S6 2l if*Jg3 5 — 5 5<7>V^-m7l>t-IE«c<?5 

(if3i?^6 3l tS*^l-5 5(7?V^-m;5»(:iiE*<Dl^ 
«fEiiffl»^?rl5SfeSi: UTfil^. If*il3 5-5 5-7? 

[lf*^6 4l m^T^l~5 5<0\,^iriXi)Az.W^(Om 

m.^mmmm:^^mmt x^xmx. it^^ss 5-5 
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9 

5if*«6 2~6 5<7)v^-f^^;5^ri^«^(7?^g^f^^i^{^„ 

Iif*^6 71 StlfSSSt^CO^Ii:;*^ 15 0 nm:S;l 
±. 3 0 0 nmEATT-$)-5»*^6 2~6 6(DV^-ftv;)» 

[it*«6 81 StlfEi5^i:SM<a!liciaS$H/cS i 

fcZnS-S i 02;5-^>/£5^2(75i%SStSr$e>}:m 
^fclf*^6 2~6 7(^?l,N-rjxA4Z|S«J<OtSafESi!aE 

6 9 1 iS*^ 3 5 ~ 5 5 ^-f ^XA>(rfE®<73 

[if 7 0 1 ttHElHSiS^ffl^flsi'^i^SflfE u— !f7t 
<ora#t^, it^lEg!:!! ±i£®{C*3I/ ^Ttt^'i 9 if 6 9 
IE® <Oft$BfE^!aEft:<75^ffl ;^fto 

[if 7 1 1 m^'^m.^mm^w--~~(Dme. ^-^it 

9 if 6 9 (CfE«c(^«^l50j^{^<O^ffl:^jt, 
(If*]l72l lf*3Sl~4<DV^•r^^;5^ Sfcllif* 

[0 0 O 1 1 

If- A J; o T y r A T-ieil^* fcliS^ 
[0 0 0 21 
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10 

i,WM\-tm^^btix\,^iA^. 't<oohX'mtn<Di^m 
^ (tas^-fiit twins) -^7^ h^^-i^-^-^Ti^. 

»M<^^?i^SrlSi:Ayf#i5^j:VNfc«). 2tfc(73-7'w;?.^'SB 
5 tV^^SBfSrj^O, ^/c, G e S b T e 3^(75l|?aiS^ 

[0 0 0 3] r(/3®<73lWSIE«ikffl»^-C»*. 1 

-r 5 W5£ S nr 315-CV ^ 5o 
(00041 M^tf , #BS¥4 - 2 2 8 1 2 7 -^^ftll- 

V5it-r^:fjmf)m7r^-^nx\r^^o :SCS^T. Ohta et 

a I. "Optical Data Strage", '89Proc. SPIE. 1078, 

27 (1989) \z\±^ '^m.^mimmm^m< ltb^sstt 
\fi>tmz. ^f\.\zi:^xmmir^mt(r>i-^mti<D^^ 
20 t^^^ <f£^(D^mm\^x'^mdMmmm<r>mM-^V}it 
■r^:^m*m^^h.x\,^^, 

[0 0 0 5] 

mmx\t. m^mx.-^^t£im^mn^m.^m^mmmt 
\^xm\'^i>W!^\z^<DXot£f^mf>^h^, i-^sh)*,, 

30 tj:<^£i. 

< (Wm^t) tLlfi\Z^Wm (0lJ;t«*3 0 0 OlHl) OU- 
[00 0 61 ^rr-C% r<7)^BJ<73g6<]li. S:*f • 

[00 0 7] w<7?^BJ(7?te(/?Sa<)fl. ^iittin^t^'A^ 

[0 0 0 8 1 

[^ Sr^^-r 5 ft 1 
JO (1) ::co^ig(0^i(Dfflsi5^ffiPMi±> S^Kii-S: 
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m<DmJ?^:^\^(DW^^m^^K (OeaSbbT 
ec) i-dXdX'*^$n. MfSXJiCr, Ag. Ba, 
Co, Ni. Pt. Si, Sr. Au. Cd, Cu, L 
i. Mo. Mn, Zn. Al. Fe. Pb. Na, C 
s, Ga. Pd. Bi, Sn.Ti, V. In. W, Z 

< <!r t— oOTC^^gt^b. tfrfSa. b. c:3rS^rjd 10 

-etL-etLO. Ol^a^O. 67, 0. 01^ 
b^O. 59. O. 25^c^0. 9 7. 0. 03 

[0 0 0 9 I M^JtSr^-Ta . b, cioJ:t;^d;55tfrfSS5 

istrpi^$tT.§of±. a<o. 0 ixh^t. '^^Bitm. 

&f)*-iSi-t-€^f)^hXh^ . a>0. 6 7Xh^t. '^^B 

[0 0 10] b<o. 0 ixh^t. y]mit<vtci^(Di^ 
-ifm^\3im'^^<>s^^mtz^^hxh^ . b>o. 5 9t- 

h^t. m^Bitumi^^&'tt'^f)^hXh^o 20 

[00 11] c<o. 2 5xh^t. ^m^m^m^^ 

<DCXN^^iS^T't^f)^bXh^ . c>0. 9 7Xh^ 

t. m^\z^z^fj:i^'-^mMm?^w-m-r€^f3-hxh 

[0 0 12] d<0. OSXh^t. ^^{sim^^X.^ 
Xh^. d>0. 3Xh^t. m^it^'M&T-t^T^^bX 

i.o.:o..i,:3-] z(Dmm(Dm I <r)mm^mmmmx\^. ttr 

lEa, h^^XJ^c^^^ 02^a^0, 1 30 

9, O. 0 4^b^0. 4, 0. S^c^O. 7 

[0 0 141 a<0. 0 2Xh^t. ^a^B-fW^^P^^fSi- 
t*5/6^f3T'fe*) . a>0, 1 9T-fe5<h. ^^lS^>fE:(^7ti6 

[0015] b<0. 04 Xh^t. ^^^Bit^^m^^S:i- 

€^/)^<bxh^^ b>o. 4xh^t. '^^B^a^m^ 

ir^*^/)^C:>Xh^o 

[0 0 16] c<0. SXh^t. ^m\Bl^^mx.^<D 
W±in^COC/Nr^i&T^^7^^hXh^ . c>0. 7 5 40 

xh^o 

[0 0 1 7] ^yS:. tfJlSa. h:tsXacf)^. ^ix^H 
0. 25^3^0. 65, 0. Ol^b^O. 2. 

0. 3 5^c^0. 7 5 (D$5(at::&5cot>i:T^ L.v\ 

[0 0 18] a<0. 2 5Sfci(ia>0. 6 5Xh^ 

[0 0 19] b^o. 0 ixh^t. m^Bim^^m< 

Xt^f)^hXhr)^ b>0. 2. c<0. 35.^rz\^ 
c>0. 7 5T-i>^^. Stt^^;iM^$v^;5^e5-Cfe^o 5() 
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[00 20] ( 2 ) - <Dmm<Dm 1 <^1t®f£@^ffl^^ 

-et±. ^f27c^xtc*D^T. Ti {^D^M.) ^mM-r 

3 0J[^^%JWT<h-f-6O;ii5ifF^LV\ -cOtSH-Cfoix 
[0 0 2 1] T I gi5^^cf±:feg15lCf-t;tT. 
h\:i\p\ALir^t^hXhh, 

[0 0 2 21 ^<Djtm<Oi^n^)^m^^—^\^% 
T ncft;cr S e ^3i?^%l^_h. 3 Oi^^ 

[0 0 2 3] (3) :L(D^m<Dmi<^'^mmmm^ 

b. T eioJ:U^X7!i^bil(m^/>/£< i:t> IoOte^CO 

a-^C^S^^-L i: tfJlSiKiS.'g^^J'H i: (7)^^|a^^ L j Hk (7? 
*M^^T-^^^bm. trrlGj :fo^cti;«k;5^ 0. 2^ [k 

/ (j + k) 3 ^0. A(om%^^mfz-rm.^^mmm. 

[0 0 2 4] Z.(Om^. MfSGe, Sb. TejoJ:a*X 

m^mmH^Tir^t^hxhho 

[0 0 2 5 ] teS4.'^,^55'L;^5G e S b4T 67. SiS^-S^ 
55'H;55C r4T esT-fe^^. MIS j iaJ:U«k;i5. 0. 

2^ [k/ (j+k) ] ^0. 3 (omm^^mtz^^mi^ 

[0 0 2 6] :L(0^^. MISGe. Sb. TejoJ:t/X 

(o^7tM<o^^m\^. mmm%-^x^^^\mzin\^x± 
1 oj!^^%(^t5iart(cfo^(D;55i?^bv\ sma^/^-^ 

[0 0 2 7] m&^^^J^^^'Lt^OQiS bzT 64. KS4.^, 
^^J^H^D^C r4T esT'fe^:^. ffTlS j J: k 
0. 12^[k/(j+k)]^0. 2 2(Om%^^m 

fz.irm&^mmm^t\.x\^^^<Dtm^\^^\ z(Dmm 

[0 0 2 8] ro^. SfrlSGe, Sb, Te*Dj:t>*X 
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13 

(0 0 2 91 ffi:lfe,^.^^L;!i5Ge2 S bzT es. ffiiS.fi 
^5J^H;i^C r4T esT^fo^^. flfJlS j i3 J: t5k 
0. 05^[k/(j+k)]^0. 1 5(om%^^m 

[0 0 3 0] miac rt^^^fifi. fltris^^ 

•9. tijfSGe. sh^x^xy^T ^(D^mm±. SUISK^^ 
-e**5sm^(w^u-c± 1 oi^^yoc^ssHf^tr^b-s 

[0 0 3 1 ] ^fc. tfrfEffi:^.'S^5>4^0G e O^^frfig 

(jf^^%) (h. fltriSkjo<fcr>* j (i. k/ (j-fk) = 

(2/g) +0. 0 10^fiS^^fflfci-0;55*F^LV\ 

mj5g:fc>EtL-r± 1 0J[^^%(7?i5[S[^t;iSb^<7?;5?jf^ L 
[0 0 3 2] (4) :L(D%m(r>m2<D^m,^mimnm: 

^^yu b'- A (7) BS It ^ § (t r ^ C ^ i^.^id^ij^^k \z J: 
oT'lt^^f2^-M^-r^1t^iS^^^J^tr*3V^-C. Sir 
fEltlSiSfi^^^^c7?JKJ5:;^f^(Diizi?gim^;0v (G 
eaTec) 1-d Xd-e^t^^tV, ^fEXf:iCr, Ag, B 
a. Co, Ni, Pt. Si, Sr, Au, Cd, C 
u, Li, Mo, Mn, Zn, Al, Fe, Pb, N 
a, Cs, Ga, Pd, Bi, S n, Ti, V, In, 

*m^O^^/jr< i: t>-o<?:>7t:^^^:bb, SfrlEa , c J: 
r/dli. ^n^nO. Ol^a^O. 67, 0. 2 

5^c^0. 97, 0. 03^d^0. 3, cofSiS 

[0 0 3 3] z.(Dm2(Dmntmmnm\±. ±.^m\<D 

if f&ls^ffi^^{cioV>T, Sh^m^fzh^ (b = o) 
PS^^;Jx^c7)fi, JifS (1) -cai-<fc<7?<i:l53CM^icJ: 

[0 0 3 4] SfJiSa , ci5j:l/d(i. ^tt^nO. 2 5 
^a^O, 6 5, 0. 3 5 ^c^O. 7 5, 0. 0 3^ 
d^O, 3, (Dmm\Z,:h^<Dfi^^K>i^i^\^\^\ ttrlSa, 

f^. ±iS (1) T^i!i-<fcco,i:[^DSitcJ:-5o 
10 0 3 5] (5) :i(7)^?qcom2 0tf$BfSS^^3SM 

t:i*5t^T*>. ills (3) -ea^-^fcj:9ic. s^it^fss^ 
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;^ 

fiJiSTC^Ge. Te*Di:t;?X;5^e>/ceSS¥7)^?>3ltftt^7C 

Hk(DM^^T-^t?Lfc^. ffrlE j *3j:U^k;5^ 0. 0 
2^ [k/ (j+k) ] ^0. 2co|§^^S:?a^c-raj5S: 

[00 3 6 J StrfS [k/ (j+k) ] $:r(7)$5Hlrpi^ 
[0 0 3 7] Z.(Dm^^ f^iSGe. T e ctU^XCQ^TU 

1 ojs^%(7?isiartiwfeS(^;6SifSLv\ ±15 (3) -e 

[0 0 3 8] (6) rco^0J<D^3OlfaiEll^ffi»^ 

20 ^^^m^mmnm(omm^\^<DW-^m^tK (s 

bbTec) i-dXdT-SiD^n. flfrlEXIiCr, Ag, B 
a, Co, Ni, Pt, Si, Sr, Au, C d, C 
u, Li, Mo, Mn, Zn, Al, Fe, Pb, N 
a, Cs, Ga, Pd, Bi, Sn, Ti. V, In. 

O^dfi. ^^^^t^0. Ol^b^O. 5 9, 0. 2 5^ 
c^O. 9 7, 0. 0 3^d^0. 3(7)t5iatC:^^ 

30 [ 0 0 3 9 ] - com 3 (^it^f2^ffi»^l:i. ±15^ 1 <D 
±15 (1) T'i&-<fcC7?i:|^C^StcJ:5o 

[0 0 4 0] (7) z(Dm3(omm^d.mmmmzm'^ 
xh. ±15 (3) (5) xm^fzxoiz^ mt^mnmm 

t^^bmf&^thx\^^x. tfim] ^xxfki^K 0. 0 5^ 
[k/ (j+k) ] ^0. 4<Dmm^^mrz'rmfi^^m 

40 [004 1] sfri5 [ k / ( j + k ) ] (omm^^m'^ 

-r^(Oj^^^t^^L\^^(0\±. ±15 (3) (5) Xm^tz<Dt 
[0 0 4 2] Z(Om^. mrlSGe. T e io J: t>*XCO#7C 

mcD^^mn. nt!t^mm^x&^^^mmm.f&\zMi.x± 

(3) T-i^-<fc(^<i:I^D^^(rJ:5o 

[004 3] (8) m^^mi^m3(o^mt^mmMm 

50 ^{tOfca^JO^U— ifBSMl£]^^®MT't 5 <hV^9^:l/i^ 
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[0044] (9) ^fc, mt^mi-m3<^mmt^m 

[0 0 4 7] tfrlSigK-^,^5^(7?^*fi:;ii5. a^lfiSm 

mMSBm^^mx^^t^hxh^. 
[004 8] m^Mm^^^'^(nmmtm(ow^^^m^ 

LT 1 0-5 0%t^$5!ai:ifo^(O;5W^LV\ JW^l^WncD 

[00 4 9] mmmm.^-^f&^(Dm.^.i'X. ? so" c)^± 
[00 5 0] mti,^m^^M'A^m.^.tmmnmt^mf^'^ 

[00 5 1] (10) mmmi--m3<omnmmmm 
m(D[^mzi^^jift^rz^±^mz^:^vx\.^^<DmT^i. 

[00 5 2] Z(Dm^. mt^Mm.^.f&^j^<DmU^^(Dmm 40 

mmMt^mmm:(Dm^:^\^x(om±^-^mf)K snmi^ 

±. S 0 nux^^J.TXh^COtm^X^^'^o 5nra5fcffiT'fo 

[00 5 3] mtfmm.^.^'^(DmmmfiK si^ft^iss 
\nnf^mmm^(Dmm^ (1/2) uTxh^<Df)m^ 



^mW-S-l 2 7 17 6 

[00 54] ttiumm.^^^^(o9fmmK mmmn^m. 
mnm(D~:^(o:^m^^b't(Dmmijmz^mzmxj^x:^ 

[0 0 5 5] Sfrf5il5^.^sj5g5^iOWffii^<^S^It®f5^^ 

[0 0 5 6] mmi-^ 2 o(7:)saiSii5ia.'S^5>cotff fctii^co 

9 0 nmJ^TTfe50;55$f^U\ 2 0nm*fflT'fcn 

[0 0 5 7] (11) mt^mi-m3<Dmnt^mmm 

V. mnm^^^mm^KmvfUim<DK\H{z^:^i.x\.^ 

tt^^tw5>;ftTbfc±fs (10) (Dm^tmm(D?^m^mb 
ri^/)^hxh^o 

[0 0 5 8] mmmm.'^.fS,^<D^Kn'i^¥rH^^(oji<D'^ 
^^nt^mmMm<Dmm:^\^x(Dm±K^mr-. son 

^nfd.mmMm<Dmmij\^x<D^i^mm^7^K 2 o nm 

0nm^S;t5i:. ^SSclHlSt ^;t^cD C/N;55^ST-r 
[00 5 9] m^^mmtd.mmmm(om^^<Dm.'^-^i±. e 

5 0' Cil^ATr'fe5(7:^;55ff* L< . 2 5 0" CUTXh 
^(D7^^^^tiT^L\^\ 6 5 0' CJL^TT^fo^xf^. 11514-'^, 

f$.^<Dmj^.t+^^^m.^.<omr>h^ . 250' c^^tt- 

[00 6 0] mtMmmid.mmmm<Dmmmmm<Dm^n 

^m<D^ni,zM LT 2 0 %u±mt-r^<o^m^ \ 

[00 6 1 ] (12) z(D^m(o^4(Dmn^mmmm 
mi^±\zm.m^tz\^wsm^i^i^xm^^h.rc. ^ 

\^^Mm^^M^f)^h^j:^mi^^m^^Ayx\^^x^com\i!,mf>'^ 
mmmmtimmnm(oB^^7^i^-c^fj:^mm\^^<z^A^i.x 
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[00 6 2] (13) :L(o^^n<r>%^<o^mm.mn 

nm(r^mM'f5^-X:(Dm.-X^^^\^. 5nm«±. 8 On 

[00 6 3] ^^nmM.^'i^(omm^\±. a^itiSfEii^ 

1t«iSg^ffl^J^CQj^i?(D (1/2) UJ^Tr-fe'5<7?;;^s^ff^ 10 

[0 0 6 4] ^^'mm^.^':i^<Dmmm\t. ^^^^mm 

[00 6 5] 9trf5il5^.^.^55'(7:'*ffa:5iKicoMi?:*rf^oe$ 

[00 6 6] I^^-f ^ 2 o<7)mi2igffi!..^.j5g55'<D«rI±iife(^ 

[0 0 6 7] (14) :L(o^m(om^<o^mmmn 

[00 6 8] (15) t^iSm 5 Oif $aiS®^ffl^^tCio 

T. i^s-r^2o(7?S(rf27LcopB^(7?ffi^<7)^^itiSfa^ffl 

[0 0 6 9] ft;^[^^fe;i58 0 nm^S^5^. 

[0 0 70] %^^^m^mmmm(n^^':i^(nmm'X. 6 

5 0' CJL^TT'fe5(7?;!55$?^L<. 2 5 0' Ci^T-Cfe 
6 5 0' CJ^TT-^tll^. SiS.^C 
^^>oS4.^,cb:+^}';i^,^i;oM;05fc«9. 2 5 0^ CJeXTt- 

[0 0 7 1] '^m^m,tmwmm(omMm.mm(r>'mm so 

-10 
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[00 7 2] t^^i^^i5^.s^5)'01g^7c^o^^^<7?f□ 

[0 0 7 3] flfrf2ii5ffi.^,^5>cOffl.^Ji. 7 80' CU± 

[00 74] t^t^MM.^^^(om.^.t '^t^mmt^mmm 
m<om^^(Dm.^.t<Dm:\'X. 150" c^±xh^<or^ 

[00 7 5] (16) m^mi--m5(Dmnf^mmm 
m^zm^x. muTtmx^^c rxh^(om'f^\^^\ ^ 

m ' m^^m-^m-r^/>^ibxh^o 

[00 7 6] ^;tSfr§a7cmXfi. Mo, Si, Pt, c 
o, Mn^XXf'W^^C:>^Ji^m^^ibm\t^^—mXh':>X 

[00 7 7] (17) mmmi-m5<7:)^nmmmm 
m\z^\^^x. muMmj^M^mt^^xhx\^^i.^ ytm 

Cr4Te5, LaTe2, LazTea, La3Te4, L 
aTe, LazTes, La4Te7, LaTea. LasT 
e, La2Sb, LaaSbz, LaSb. LaSb2, L 
aaGe, LasGea, LaAGea, La5Ge4, La 
Ge, LaaGes, Ag2Te, CrsTes, CrzTe 
3, CrSb, CraGe, CrsGea, CniGes, 
CrGe, CniGei9, PtTe2, Pt4Te5, P 
t5Te4, Pt4Sb, Pt3Sb2. PtSb. Pt3G 
e. PtzGe, PtsGez, PtGe, PtzGea, 
PtGe3, NiTe, NiTeo.es, NiSb, Ni3 
Ge, NisGez, NisGea, NiGe, CoT 

62. CoSbz, CoSb3, CosGez, CosG 

63. CoGe. CosGe?. CoGez. SizTes, 
SiSb, SiGe, CeTe, Ce3Te4, Ce2T 
63, C64Te7, CeTe2. CeTes, CezSb, 
Ce5Sb3. Ce4Sb5, CeSb, CeSbz, Ce3 
Ge, CesGea. Ce4Ge3, CesGeA, CeG 
e, CesGes, CesSis, Ce3Si2, CesS 
i4. CeSi, Ce3Si5, CeSi2, CrsSi. 
Cr5Si3, CrSi, CrSia, CrSiz, Co3 
Si, CoSi. CoSiz, NiSiz, NiSi, N 
i3Si2, Ni2Si, NisSi2, NiaSi, Pts 
Si2, Pt2Si, PtSi. LaSiz. Agsin, 
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Ag2ln. BizCe, BiCe, Bi3Ce4, Bi3 
Ces, BiCe2. CdnCe. CdeCe. C dsa C 
ei3, CdaCe. Cd2Ce, CdCe, Ceain, 
Ce2ln, Cei+xin, Cealns, Celn2, C 
e I n3, CeaPb, CePb, C e P ba, CeaS 
n. CesSn3, Ce5Sn4. CenSmo, CeaS 
ns, Ce3Sn7, Ce2Sn5, CeSns, CeZn. 
C e Z n2, CeZna, CesZnn, CeiaZnse, 
C e Z ns, Ce3Zn22, Ce2Zni7, CeZmi, 
Cd2iCo5, CoGa, CoGa3. CoSn, Cr3 
Ga, CrGa, CrsGas, CrGa4, C us G 
34, Cu3Sn, CusZn, Bi2La, BiLa, B 
i3La4, BiaLas. BiLa2, CdnLa, Cd 
i7La2, Cd9La2, Cd2La, CdLa. GaeL 
a, Ga2La, GaLa, GaaLas, GaLas, I 
naLa, In2La, InsLaa, InxLa, InL 
a, InLa2, InLaa, LasPba, La4Pb3, 
LaiiPbio, La3pb4, La5Pb4, LaPb2, 
LaPb3, LaZn, LaZn2, LaZn4, LaZ 
ns, La3Zn22, La2Zni7, LaZnn, LaZ 
ma, NiBi, Ga3Ni2, GaNi, Ga2Ni3, 
GaaNis. GaNia. NisSn, Ni3Sn2, Ni 
3Sn4, NiZn, Ni5Zn2i. PtBi, PtB 
12, PtBia. PtCd2. Pt2Cd9, Ga7P 
ta, Ga2Pt, Ga3Pt2, GaPt, GaaPts, 
GaPt2, GaPta. In7Pt3, In2Pt, Ins 
P t2, InPt, InsPte, In2Pta, InP 
t2, InPta, PtaPb, PtPb, PtzPba, 
PtaSn, PtSn, Pt2Sn3, PtSnz, PtS 
n4, PtaZn, PtZn2, AIS, AI2S3, Ba 
S, BaC2, CdS, C04S3. CooSa. CoS, 
CoO, C02O4, C02O3, Cr203, Cr304, C 
r O. CrS. C r N, Cr2N, Cr23C63, Cr7C 
3, Cr3C2. Cu2S, Cu9S5, CuO, Cu20. 
In4S5. In3S4, La2S3, La203, M02C, 
MoC, Mn23C6, Mn4C. Mn7C3, N i O, Si 
S2, Si02, Si3N4, Cu2Te, CuTe, C U3 
Sb, Mn2Sb, MnTe, MnTe2, MnsGes, 
Mn3. 25Ge, MnsGe, Mn3Ge2, GeaW, T 
e2W, AlSb, Al2Te3, Fe2Ge, FeG 
62, FeSb2, Mo3Sb7, Mo3Te4, MoT 
62. PbTe, GePd2, Ge2Pd5, GesP 
d25, GePds, PdaSb, PdsSbs, PdSb, 
SnTe, TisGea, Ge3iVi7, GesVn, Ge3 
Vs, GeV3, V5Te4, V3Te4, ZnTe, Ag2 
Se, Cu2Se, Al2Se3, InAs, CoSe, 
Mnain, Ni3ln. Ni In, Ni2ln3, Ni3 

I n7, PbS6, ^^u. :Lnhmm.^-^^'^(om^yt 
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(00 7 8] -ecote. ^^x^mffz.Ttmyi^^tj^m'mM. 
[0 0 7 9] :i^h<D7tmx^^t^'mmmt^m<D^x 

Cr4Te5, CrSb, LaSb, CoSb, Or 
3Te4, LaTea, Cr2Te3, Cr3Te4, CoT 
e, Co3Te4, Cu2Te, CuTe, Cu3Sb, M 
nTe. MnTe2, Mm S h f>*^m\^tt^^\^^\ ^Mit 

1 0 0 8 0 1 m^mmM.^';^(om\!i^mK^^n^mt 

-< y^^\^<^-D-tf)*^x^^f)^hxh^. 
[00 8 1 1(1 8) ttrfs^i-mstT^-it^iE^ffl^ 
^^ciov^T. mum^^^t\^x\iL. b i. s 

20 n, Pb. Sb. Te, Z n, Cd. Se, In, G 
a, S, Tl, Mg, Tl2Se, TlSe, TI2S6 
3, Tl3Te2, TlTe, InBi, I n2 B i , Te 
Bi, Tl-Se, Tl-Te, Pb-Sn, Bi-S 
n, Se— Te, S — Se, Bi— Ga, Sn — Zn, 
Ga-Sn, Ga-In, In3SeTe2, AgInT 
62. GeSb4Te7. Ge2Sb2Te5, GeSb2T 
64, GeBi4Te7, GeBi2Te4, Ge3Bi2T 
66, Sn2Sb6Sen, Sn2Sb2Se5, SnSb2 
Te4, Pb2Sb6Teii, CuAsSe2. CuaAs 

30 Se3, CuSbS2, CuSbSe2, InSe. Sb2 
S 63. Sb2Te3, Bi2Te3, SnSb, FeT 
e, Fe2Te3. F6Te2, ZnSb, Z n3 S b2, 
VTe2. VsTea, Agln2, BiSe, InSb. 
In2Te, In2Tes, f^Ht^^fh^^o 
^4^co^^M^-^. ^^'^m^\Zi5,\^^3 7tU±.(Dit^^X' 

[0 0 8 2] GeSb4T67. GeSb 

2Te4. ^fctlG 62 S b2T es-C^^<7?;65iff^Ul\ 
CCO^^. G 6 S b4T 67 J: ^G e S b2T 64(7?::^ 
40 t*^^ -^fz. G 6 S b2T 64 J: t) tG 62 S b2T esco;^ 

^Jf:tO|5iafi. G6Sb4T67. GeSb2Te4. Ge 
2 S b2T e5(7?jlll(-jr2:< fj:^^ 
[0 0 8 3] G e S b4T 67, G6Sb2Te4, ^fzi^ 
G 62 S b2T e5tc:3SV^*£j5S;c0t)<O-^, ^^^(Di^^m 

[00 8 4] (19) - (DW^Pi<r>% 1 (D^mmWiW 

50 m(omk:fimt.. :i(o^m<r>^i-m^<D^nt^^mn 
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[00 8 51 m^Ptnm^\m^mm.^.^^i:^^^ 

[00 8 6] (20) r (D^m<om 2 (Dmnmmmm 

m<Dm^:^mxh^x. m^±\cm.m^ti\t^mm^ir 
vxttittmmj^^m^(ounh ^ \^^\±mwiM,^i}^<ommz 
7&\^'»m^i^-:^mn^^m^-^xm'^(Dmm^B^m^'r 

misb^x^ \zttimmf&i^^^M^it^T.mt^m^xfj: 
[00 8 71 mmmm.'^^^^^mnmz^m^it^jim 

[00 8 81 (2 1) Zi7:>^m(r>m 1 cT^ltfftiSSj^ft: 

mt\^xm:^rz,zt^^mt-r^o 
[0 0 8 9] (2 2) z.<Dm^(Dm2<Dmnmmmi^ 

[0 0 9 01 (2 3) tiifEm 3 <omnmmjmw-x\±. 

[0 0 9 1 1 itriSRMiiH, Si-Sn. Si-Oe^ 

[0 0 9 21 (2 4) :l (r)^m<Dm4 (D^mt^^mw 

[0 0 9 31 (2 5) - (o^m(Dm 5 (D\nn^mmi^ 

[0 0 941 (2 6) ffjfs^ 1 - 5 (omnmmmf^x 
5 0' c^j.Txh^(Dr-iff^i.\.\ Mm,^.is.s^<Dm.^.t 

[0 0 9 51 SflfSE#tJl<7?S#t^fi, 6 0 %^±Xh^ 



(12) #M¥8-127 176 

22 

[0 0 9 6] tfl^d.RMm<Dmm\'^. l 5 0 nm^±^ 3 
0 0 nmUTXh^(D/)m-^\^\^\ 15 0nm5feWT'fc 
^lHl*t^X^(DC/N755ci^Uig:</,t 3 0 

[0 0 9 7] mmmBmt^Mmicmm^titz 

$nfciZ n S-S i 02^<i:;5^b?S5m2c7?{^aSt^^ 

[00 9 8] (27) - <o^m<Dmn^mmi^<Dmm 

mfBml~m5^o^tafe^ffl»^ov^rtt;5^^ 

■So 

[00 9 91 ttit^mnmmmmi^-^<Dt^mi^—^yt<Dm 
20 itmmz-is\^^xrx^j:b(Dtm'^\^^\ um^<r:>v]mt^ 

^<n^^i)^hXh^. 
[0 10 0] (2 8) Stfia^l~S5C0t§fRiS®!:ffl^ 

mx\±. m^^^mM^^mmm\zu-^^^mM-r^ t. 

[0101] 

30 Ge, S b^Qj:aT etcflfriS7n^X;55?^AD$tL-CV^^cO 
mM\z X o T^ft^LTil. 

^-^ji^^-^f-Mzx^xmrnx^xh. ^(omMtsxxiu 
mf)-^mM.is^'^^^^fj:\.^m^\z\t-<x^^mzm±^ 

[0 10 2] #S5:[H] (M;ttf 1 O^Ihis:®^ 

Jtmm m^K,\.fz^xh. mmM^m^^^ (c/ 

[0 10 31 :z(ommcomA'--ms(Dmm.umimmmx 
\zx^x^^mm.^.^'^(r>m\!i^mmm\^^j:^^x. o \z^ 

[0 10 4] ^(T:)^^. ^^[£l (Mxf^ 1 05[H]$:®;t 
50 aSiHiS^Jt^it (C/ 
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10 10 5] :^<o^m<omiir6^xim2(Dmm,^mimn 
10 10 6] z.<D^m<Dmi-^^xim^<D^m,^m.mvf 

bT«^TV^50T% #^^[Hl (M;tl^l 05[£l$: 
[0 10 7] r<7?^P^C0^2(7?tf$RiE@S:®f»T'tl. flUIB 

[0108] h^J: t,/h$V>|Sli!: 

[0 10 9] ^<D^m<om^^^xy'm^(r>mmLm^^w^ 

[0 1 10] ^<^*£m. h^;55j^'>l^ 

[0111] c (D^m(Dm 1 3 (Dmmt^mmmi^<D 
[0 112] z(o^^^(omnmsimi$:(Dmm:^mx\±. 

(nw^n<nw> 1 9 <Dmm.^m,mmm(rm^..^%^m\:L 50 
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[01 13] 

[^js^fij] UAT. z<Dmm^mmm\zx<>xmm\z?sim 

[0114] mmm 1 ] 

' mm m 3 11. r o^bjct^hjsm 1 oitafsss: 

-to Z.(7:>mmtKk<DX^{z\^xSli^^ivfz, 
(0 1 1 5] itmi 3 cm, J?S 1. 2mmT% 

^--\-m^i^m^vtzo ^\z^ :L(Dmmi<D±\z^(o 
^~-^yh^n%. mmm^m^. m^-r^:ztt^x^ 

[0 1 16] -^^^-^ ha^ . y ^^asmt-J: 

^ . m^l<D±\Z^i^ (ZnS) 80%- (Si02) 
2 0%Offi^S^^^oS^, i-/j:^^^Z 1140 S40 S i70 

r4Te5M (Ei^it-f) ^mmz^i^mmsnm^xm 

^Vfzm. ^<7?±tCGe7 S b27T e57C r9. -r^Jiio-ib 
(GeSb4Te7) a (Cr4Te5) 2 (T^ffl^^^^ofS^ 
^3^. mmm2 2 nm^Xm^}$.l.tCo :z<Dm. CvA 
T es^-^y h^Ge S b4T e?^-^^/ h<irtri:5 

[0 117] mmzm^^titim^<r)c r4T es^to-y- 

-rX(l, 2'-2 0nmSS. ^(^?t'-/5^ti (S(7?-y-'Y 
X) XI. 5-1 0{»c^f5[S;55M^Ll\ r<7:) 

[0 118] zcDjimxn. c vat esm^'^^-rL^hm 
c r^T e5m^mf^i.^j:\^^m^\z\±t^mm3(Dmmr^'^ 

[0 1 1 9] C r4T e5^<lr?T^^b/^V>#^. IS^^3 
[0 1 2 0] i^tC. iS^3Jitw. (ZnS) eo (Si 

02) zQmx^^j:^^?Bm4^m4:0 nm<7:>mm^xM 

T i3mX^^J:^RMm5^mm2 O O nm^xm^l. 

[0 1 2 1 1 te;^. ^ofz.<mm<D^mzx.^ . mi<o 
X ^ ^ ^ ^mt m cmf&^i^-om 2<Dy^^:^i^ 

fZo ^2(0'f^:^^UU\^. lE^lScm. Ji:$i. 2 
mm<7>S«l' ±t:iJllll'«^^nfc. ^^tll30nm 
<^ (ZnS) 80 (S i O2) 2timXK^^J:^%mm2' . 
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2 nm<7?G e? S b27T 657 C r9, i"/^^"^ (G e S b 
4Te7) 8 (CrATes) 2<^ia^^3' . ^JP*(^40n 
xa(0 (Zn S) so (S i O2) 20^<t !9 '^'Pfl® 
4' . J3J:a^J52 0 0 nm<7:)A I97T i3j^J:t??S§ 

>/^^^^^]g6S^^^bT. flfllS^ 1 *3 2 ^ 

[0 12 3] :L(D^m^mmx-\±. sttss. 5' co 
[0124] :i <DmmM^mmi^(Df^^m3 , 3 <Dmf&^ 

— ^tx^T-S<<t. (G eo. 08 S bo. 33T eo. 59) o. 9i C 
[0 12 5] (VJM'i^^Bit) ttli20J:5tCU-Cffiif^bfc 

[0 12 6] T^^^^t^ltfRlS^i^fts:^ 1 8 0 0 r pm 
•C'lHie^-ti:. (&S8 3 0 nm) <7? U-if 

't<7:>\^—'^^^Um^^y h*^<Dmn^ (na) 
O. 5 5(7:»U>'X-em*L. StSl ^ilLTiSSS:^3tC 
HS,ttLfCo i2^^3;5^^coRlt^^^^aibT. 1 <^ 

[0 12 7] ^-r, WM'^^^itcDtzib. td,mm5<Dm- 

U^h^^y^±\Z^ y<'7—l 5inW<OMM. (DC) 

mm^r^v ^ijo. i ^ s e c-efc^o 

[0 12 8] ^l^-C. - 7 mW<om^i^-'^^^ 5 

li. Ir)IS<*:^0. iMsecTfo^o ^ce*3. r(?:>^(DU 
— !7 — 5 — 9 TnW<D^mXhri^-£X V \ 

[0 1 2 9] tflfE2S^<7?u—t^'^0Stt(7:)5^>. y<9- 

(D&^^-^yj (7mW) c^5Sttll^^0l&LTt J:V^;5^ ,^.ttL 
[0 13 0] Z(DXo\^. ^<'7—(0^fj:^i^-^^^m 

[0131] wtt?>cou-1^*5feBstt^i. . 
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[0 1 3 2] 1t^(OL/-if^;^;K5/ ^ 

[0 13 3]^fe^C. R?i^^>i^:y h(0/'^!7— 1 2rnW(Dig 
#t^W : *^0. 1 M s e c) StC, x-?!?— 1 5mW<7:'/^ 

[0 13 4] ^(O^. ^(^ISg^.^^Sr>''^!7— 7mW(DiS^ 

20 [01351 ^(75«£«. w(7:)mi^M^J<7?1t«iS^j^{*: 
X\t. /'?!7 — 1 2mWcOJaMl^--i^'7fecoB5^[HI^75^ 1 [h1 
--10 OlEl^-etl. ^a^^t^tr^-f-^tflfS^-^!7-7mW(7? 

i:;!5^^;!t^ofco mil. /<!7— 1 2 mWCOii^ U 
-if^c^^.Mt^iJ:'?. iS^]^5fp{cffiia.«^,j5g5>T*fc^c 

[0136] Cr4T esCD^^Slll 2 5 2" Cl?fe «9 . 
G e S b4T e7<D^.'^Ji6 0 5* C-Cfc-So 
[0 13 7] ^fc. v^fES!::trSr-(^{t-^^^® 

[0 13 8] mX.\^. 16T (lTf±4 5ns) (D 

<!:=^. ^5:tw^«93§U?:f;55f>iEg^5t;i1t®>l:fS^-t-^ 
40 ft-^A<b:{3^B <hcD^«9^^;ta5^Tii:l5^-^-^ 

m-r^t. mw}\^x^tL^mm^nfi*^±t>h^xmm\. 
tz^. m^^^b(D^7^fj:uzfd,mM$tmmiiiLxmm 
tm<^j:'otiy)i.x. n^m^-<Dmm\::m^f)*-^-r^o 
[0 13 9] t^mms^cDTtm^'-mm-r^m^h. mm 

[0 14 0] z<Dx^^j:m.^^P5±-r^\zi'±^ a^u- 

50 ^ffi^ff;55^C5^. -^nt^i;oT^i::5^^i§^c7?<fej 
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\^Jh.^\Z,-^\^^<U— (15mW) (DJSjggU— f-*5t^gfe(9 

[01411 ^:i-t?. 1$«isai^ji^«s:fet-. {t^A<bm^ 
B i: f> ?i ^ ±f5lt ® ^SSclHl^ ^ ^ ^ J: ^ If^^m^ 

[0142] *£a^t:a$a[(7:)it*DtOfci^(7)U— f^^.^co 

[0143] ^ CO^ 1 ^JS^JOlt$SfE^!SEft:T*t±. 

t>>^#<. ^c7?[El^(il 0 0[HlT-feoyto 
[0 14 4] (15®!:-!^^^) J|^±<7) J: 5 tCl LT^^ 

y<!7— U-<yU (7mW) (^I^^'n"!?— U-C/U (l 5 mW) 
ffl t — if*c^f£/<!7 — u-cyw ( 1 mW) tciTff ^ J: 5 t:i 

[0145] ^mm \-"—^%(on i^^/i^t 
t^ibxh^o 

[0 14 6] ^fc. wOf&tC. S^Psl-foftilcOxN!?— U 

[0147] ^(D^o^jit^mjiWixa. Wi^^m^^um 

[0 14 8] L.;5^b. ilHllK^fcti 
raV<!7 — U-CyU (7mW) ^^n°!7— (^J;tf^8m * 

SbaoTeeoCrio 

G 62 S b29T 6 59 C TIO 
G 64 S b28T 658 C T 10 

G 610 S b25T esse no 
G 6 1 5 S b23 T e 82 C r 1 0 
Gei7Sb22Te5iCrio 
G 6 25 S bisT 6 47 C no 
:i<D'^^X^ . ,G e(Om.^ita^±0. 0 2^a^0. 1 
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*W) (0^m^t:mM\^X. f5^$t^Tl^'5fff^S^u^o^c 

'f%<o{&y<u—u-<ju (imw) tm^m\^-'f%(o'm 

U-i/u (15mW) <Df^X\ t,fz\t. mmm\y— 
lf*(^4^rBV^!7— U-CyU (7mW) t^y<9'-V'^/U 

(i5mw) <Dmx\ f^m'r-<^mm:iv^^xy<u-^ 
[0 14 9] :i<DXo\zvxm^m^^m^^i-^m^ 

iSIE^fflU— l^'^t^T^lBl/-^/^ (15mW) ^li:Lfc<t 

0. 4'-i. i<o$!im^^^^^^(DmT^v\^\ z 
(om^mx^n^i:. S:tt^-fj:m^m:^t)-n^j::^^^^hx^ 

So 

[0 15 0] z(Dmmmi<D\nmummi^xn. r 
lE^- m^^i o^\mu±m^^-r:Ltr^'^mxh^ 

/Nli*^5 0 d BT'fct?. mi^X^tt^-XhotCo 

[0 1 5 1 1 z.<Dmmm(Dtd.mm3x\ m^mx.'^miBi 
w^i o^\Ei^±i,zi-^ztt^-x^^<Dn^ mmms^ 

So 

[0 15 2] /.cib\ umm3(D±{zm^$tirzzns- 
s i 02(0^^01^4 ^ A 1 -T i (D^^ms t^^mi^ 

x\^^^z.ttmm^^fz. 

[0153] (GeS^lt a t(Dm^. : G e S b4T e? 

m2(OE.nnm\zm^X. Ge65Te25Crio<i: 
S b3oT 660 C no<!:^*S-Si. C r ^^fi^— ^ (1 0 

tvrzmM<i>±xmf^^mit^^. -^m^x 
^^^vfzm-^(o^^i^mu:i^com^Bit^&t. ^mit^Z'^^ 

m^j:i^-1f^(omM^^^m^\^fz. ^^o^*. iS^coj: 
'yt^v'-^m^htifzo 
40. [0154] 

1 2 0° C 2 0 OmUAT 
1 3 0^ C 2 0 OIhJI^T 
1 5 0° C 2 0 omi^T 

1 6 0' C 2 0 0[£lJ^;^T 

17 0* C 500EI 

1 7 0* C 2 0 0 00 

1 8 0' C 5 0 0 OE 

50 75=^0 yco 
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[0155] (S bm^Kitb t(Om% : G e S b4T e? 
[gl2(7)H:e^SEItCjo^/^T. S b^s T e45 C no <t 
G eisT e72C rioi:^?g-S^. C r ^WS:^— ^ (10 



30 



(0156] 



G ei7 S b2T 671 C no 
Gei7Sb4Te69Cno 
GeMSbioTeeeC rio 
G e 10 S b2oT eeo C no 
G e 7 S b26 T e 57 C r 1 0 
Ges S b33T esaC rio 
Ge3 S baeTesi C rio 
G e 2 S b40 T 648 C rio 
Z.<Dm^^K^. SbOm^ltbfiO. 0 4^b^0. 4 

[015 7] (T eM^itc t<Dmi^ : G e S b4T e7 
H&) m2<D^fk^m\Z^\^^X. SbisT 6 75 0 not 
GeaoS beoC noir^^-S^C r^^fi^— ^ (10 



2 1 0' C 
2 0 0' 
18 0" 
17 0" 
16 0' 
15 0' 
14 0' 
12 0' 



C 
C 
C 

c 
c 
c 
c 



Gei4S b36Te4oC rio 
Gei2S b33Te45C rio 
Gen S b3iTe48C no 
G 68 S b27T 655 C no 
Ge5Sb22Te63Crio 
G63 S bi9.5Te67.sC rio 
S bisT 6750 no 
r colS^ct (9. recommit ctiO. 5^c^0. 75 

i^Mm^^tt (0/N) ^^mX^^-t^^-'^f)-^t:i. 

[0 15 9] (O rM^ltd tcomm^ : Ge S b4T 67 
#35) C taT esCOmnXh^Ge^ Sb. T e (DB-^ 
It^r^^-f-a, b, c<7?it^a : b : c = l : 4 : 7 

it. i—^yt<Dy<9-^Mmm^v i 5%ii5< ufcML 
^ufco '^(Dm^. CT(DmfS.^d{zm\^x'&:(o^'?fj: 

[0 16 0] 



5 0 0 Om 
1 0 0 OlHl 
5 0 OlHl 
2 0 OlHl^T 

2 0 om^T 

2 0 OlHlJL^^T 
2 0 OSJ^T 
2 0 0[H])^T 

C7-^ftiSfiIJ: 19 1 5%ii5< UfcMLv^^fl=T*l 05 0 

#tmxfc'#CO^^{t^CDttSi2lK^i^^Jt (O/N) CO 

[0158] 

5 s 6 c 
2 ju s e c 

1 M S 6 C 
1 M S 6 C 

5 M s e c 
0 ;x s e c 
0 /i s e c 



d = 0 
d = 0. 
d = 0. 
d = 0, 
d = 0. 



0 3 

1 

2 

34 



42dB 
48dB 
5 OdB 
5 OdB 
48dB 



^2f? 

0. 5AiS6c 44dB 

0. 2jusec 48dB 

0, iMsec 50dB 

0. l/zsec 50dB 

0. 5Msec 50dB 

l.O^sec 50dB 

3. O^sec 50dB 

[0161] 

d = 0. 1 28dB 

d = 0. 2 2 5dB 

d = 0, 3 2 5dB 

d = 0. 4 2 0 dB 

Wi^(DW^m^-(OCyN(D^^dBX^iol.fci:><DXh 

40 C r (7?m^i5citd;55±M^D-r5^roi^ 

[0 16 2] J:oT. O r (7:)M^it d ti, 0. 0 3^d 
^0. 3(DtSISiC^oU^T. r^^tCi^i^^/^U-if5tCDBB^ 

5%K< b^CJ^LV^^^*-el 05[HlS:#^^fc^(7?^^ 

ft^(7?Mi^ffiMi^^it (O/N) ;55SfiFlc;i^- t;)?5^ 

[0 1 6 3 ] r(7)^iSMl (7:>0 rsG 67 S b 

27T 6 57. (GeSb4Te7) 8 (Or4T 

50 6 5) 2<DiS@^^3tl, if'^(D/^!7 — ^^iSfitJ; 19 1 
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5%m<VfcmV^^^WX'lO^\Bim^m^tzm<Dn± *i, Mo, Mn, Al, Fe, Pb, Na, Cs. G 

iB^'(OCyNiSXrjm^it\'i. ^n^tL5 0 d BJ^±^o a, Pd, Bi, Sn, Ti, V, I niSXlfS r . ^j: 

5 dBu^x^hv. 2X1 o5i£]j^±<7?##^;t ^m::9>^ /4 h*7tm<o ^ h(D(};^fj: < th—o^mm 

[0164] mi}U7tmx(om(Dmi) uAKDmmv tim^ (cucom^jt: q) . T?^<Dx^^j:y^-^i^m 

C r (D—U^fzi^^mzRx.X . Ag. Cu. [0166] 
Ba, Co, La, Ni, Pt, Si. Au, Cd, L* 









1 o^mmwik<DW±m^'C/'N 




= 0 




4 2 d B 


q 


= 0. 


0 3 


4 7 d B 


q 


= 0. 


1 


4 9 d B 


q 


= 0. 


2 


5 0 d B 


q 


= 0. 


3 


4 8 d B 



Z<D'^^X^. Cu^mMVfz.m-^t. Crtm^^£'^ aTe, LaaTes, La^Te?. LaTea, LaaT 

^^^^^hti^:! tfi^^W^^titlo e, LazSb, La3Sb2, LaSb, LaSb2, L 

[0167] mm7zmX(7:)j&<Dm2) C j:\zmx.X. aaGe, LasGea. La4Ge3. La5Ge4, La 

Tl (^y-^A) ^^Di-^0;55*T^ Ll^ T Ui?^^ Ge. LaaGes, Ag2Te. CrsTea, Cr2Te 
^Ki$<t:bTC/N^:;^#<i-5^*^^ofc46. Cr 20 3, CrSb. CraGe. CrsGea, CrnGee, 

CO^^rniULtim^X^ hCXN7^)^^^h\Z±^ <tj:y) ^ CrGe, CniGeio, PtTe2, Pt4Te5. P 

^tzm^^^miBimihm^n't^m.^.TH^^h^. tsTea, Pt4Sb, Pt3Sb2, PtSb, PtaG 

[0 16 8] rcfcL, C r i:T I (T^S^J^JDfiCOfnS: 3 i^^ e, PtzGe, Pt3Ge2> PtGe, PtzGea. 

%U-t. SOJMl^%)^J.Tt't^:^i:)K m:tm^7^^^:k^< PtGe3, NiTe, N i T eo. es, NiSb, Ni 

^J:hTtiT^V\^\ 3Ge, Ni5Ge2, NisGea. NiGe. CoT 

[0 1 6 9] W;tf^. G 67 S b27T e57C re. sT I e2, CoSb2, CoSb3, Co5Ge2, CosG 

0. sIS^^T'fi:. 50dBcOC/N. 2X10^1010^^^ ea, CoGe, CosGe7, CoGe2, Si2Te3, 

"5rtg[H]tSc75q#^tbfCo SiSb, SiGe, CeTe, Ce3Te4, Ce2T 

[0 1 7 0] T 1 CO— g|$^fcJl:^gI5tCft;t-C. ^^n^>' ea, Ce4Te7. CeTe2, CeTea, Ce2Sb, 
7Lm(D^P^j:< ti^~<:>^W^Ml.Xi^. X < iSlfc^^J^im 30 CesSba, Ce4Sb5, CeSb. C e S b2, C ea 

^tL^o Ge, Ce5Ge3, Ce4Ge3. Ce5Ge4, CeG 

[0171] T 1 tCf-t^TN mm) ^mML^tzm-^. e. CeaGes. CesSia, CeaSiz, CesS 

S#^;t^sglE]^;5S$e>tCr&]±-r^o TtfcL. ^-rt'-S 14. CeSi. CeaSis. CeSi2, CraSi. 

tW^m^l^^yl'rM&T't^(DX\ ^APfiill JST-%Jt^ CrsSia. CrSi, CrSia, CrSi2, C o3 

±, 1 om^%i^Tt'r^<Oi^m^\^^\ Si, CoSi. CoSi2, NiSi2. NiSi, N 

[0 1 7 2 1 {mM7cmx<Dm.(Dm3) ti V ^ laSlz. Ni2Si, Ni5Si2. NiaSi. Pts 

^) \::R^XS e^^M\^Xh^\^\ i&<OjtM(D^)^&^ Si2. Pt2Si, PtSi, LaSi2, Again. 

itm^—:^\Z^'h^j:f)>h. S e ^ ll^^%:i^±, 2 0J^ Ag2ln, Bi2Ce, BiCe, Bi3Ce4, Bia 

'F%^JsTtz\1rmmi-^t. mmiti^{^±^fz.\^R^mm Ces. BiCe2. CdnCe, CdeCe. CdSBC 
^itt\^^0i^^^mhti^o 40 eia, CdaCe, Cd2Ce, CdCe. Cealn, 

[0 17 3] mmi\Ll&^A(0^(Om) Z,(OmMm\(Dim Ce2ln, Cei + xin. CeaEns, Celn2, 

^'fbJsfe^^T-^j^Ge S b4 T 67(7)— gP^G e S b2T e C e I na. CezPb. CePb. CePba, C 63 S 

4io<}:t>'G 62 S b2T e5C0'>/^< <i: t>— o-C*Bt^;tfc n, CesSna, Ce5Sn4, CeiiSnio. CeaS 

0&(D^mmtmii\^irh\Z-0^X^ mmt\:-'Zm ns, CeaSn?. CezSns, CeSna. C e Z n, 

Q&Zm, CeZna, CesZmi, Cei3Zn58, 

^tt^^^Col^T^i:li^^Ci£^/^^>c07!^^#?>tb^o CeZns. Ce3Zn22, Ce2Zm7, CeZnii, 

[0 17 4] {^m^^^^^^(0^(r>m) ^\i^'r^'m'm:^.^ Cd2iCo5. CoGa, CoGa3. CoSn, Cra 

i\:.'^mXh^\^^\^^ 7tm^W'^^^Xh^^\ ^ Ga, CrGa. CrsGae. CrGa4, CudG 

oT. :i<7?^ffi^J 1 COii5ii4.^,^5}'-C^5C r4T 65CO— a4, CuaSn. CuaZn, Bi2La. BiLa. B 
aS^. 0fJ;tf^L a T 62, La2Te3, LaaT64, L 50 i3La4, BiaLas. BiLa2. CdnLa. Cd 
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(18) 
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10 



20 



33 

i7La2, Cd9La2. Cd2La, CdLa, GaeL 
a, Ga2La, GaLa, GaaLas, GaLaa, I 
naLa, In2La, InsLaa, InxLa, InL 
a, InLa2, InLa3. LasPba, La4Pb3, 
LaiiPbio, LaaPbA, La5Pb4, LaPb2, 
LaPba, LaZn, LaZnz, LaZn4, LaZ 
ns, La3Zn22, LazZm?, LaZmi, LaZ 
1113, NiBi, Ga3Ni2. GaNi, Ga2Ni3. 
GaaNis. GaNi3, Ni3Sn, Ni3Sn2, Ni 
3Sn4, NiZn. Ni5Zn2i. PtBi, PtB 
i2, PtBi3, PtCd2, Pt2Cd9, GayP 
t3, Ga2Pt, Ga3Pt2, GaPt. GaaPts, 
GaPtz, GaPt3, [n7Pt3, In2Pt. I n3 
P t2, InPt, InsPte, In2Pt3. InP 
tz, InPt3, Pt3Pb, PtPb, Pt2Pb3, 
PtaSn. PtSn, Pt2Sn3, PtSn2, PtS 
n4, Pt3Zn, PtZn2, AIS, AI2S3, Ba 
S, BaC2. CdS, C04S3, CogSa, CoS, 
CoO, C02O4, C02O3. Cr203, Cr304, C 
rO, CrS, C r N, Cr2N, Cr23C63, Cr7C 
3, Cr3C2, CU2S, CU9S5, CuO, Cu20. 
In4S5, In3S4, La2S3, La203, M02C, 
MoC, Mn23C6, Mn4C, Mn7C3, N i O, Si 
S2, Si02, Si3N4, Cu2Te, CuTe, C U3 
Sb. Mn2Sb, MnTe, MnTe2, MnsGes, 
Mn3. 25Ge, MnsGe, Mn3Ge2, Ge3W, T 
e2W, AlSb, Al2Te3, Fe2Ge, FeG 
62, FeSb2, Mo3Sb7, Mo3Te4, MoT 

62, PbTe, GePd2, Ge2Pd5, GesP 
d25, GePds, Pd3Sb, Pd5Sb3, PdSb. 
SnTe. Ti5Ge3, Ge3iVi7. GesVn, Ge3 
Vs, GeV3, V5Te4, V3Te4. ZnTe, Ag2 
Se, Cu2Se, Al2Se3, InAs. CoSe, 
Mnsin, Ni3ln, Ni In, Ni2ln3, Ni3 

I n7. PbSe, fe5V^(±, ±.mMm.'^.f&^<omf^yz. 

[0175] :inb<09^T% Cr4Te5, CrSb. 
LaSb, CoSb, Cr3Te4, LaTe3, Cr2T 

63, Cr3Te4, CoTe, Co3Te4, CuzTe, 
CuTe, Cu3Sb. MnTe, MnTe2, Mn2 S * 

1 QSlHl 

x = 3 omi^% 

x = 4 01^^^% 
=3 5% 
V * =50% 



34 



30 



[01761 mmi.^.^^(D^^i^<DM) Wim.^.^^<r) 

mm<r>m^^b^ <x*^fj:^^^tzy) . mmtf^^^\:ii^m 
m^mmvxt^m'm^mv^^^^^it^'^fzy)^^m 
m^^c'^ir^^^fj-bxh^o 1 ojw.i^%^mxh^\^. 

[0 17 71 mmM.^'7^(Dmt i.xj^^^tzmm(D^wc<D 

[01781 

v' =2 5% 1% 

v' =3 5% 296 

=5 056 636 

[0179] {m^m^<Dmm.'^.i\i^m(^^m&) mm 



40 



[0 18 0] 



x = 2 om^% 



4X1 0*0 
1X1 0*[sl 
5X1 0*[5I 
2X1 0*® 



^fz. 

05[hI' 



U-1f7t^<!7-Srl 5%i^< bfcJ^LV^^^4^-el 



[0 1 8 1 1 



3 0 d B 
3 0 d B 
2% 
6% 

50 ^^^k^mtmM'r^:ztf)-':i^f)^^o Z.(Ofzi^^ 
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(19) 



35 

[0 18 2] (^mm^(om^.^>it^m(7:>^^M:) mm 

[0 18 3] 



36 



x=2 0M^96 
x = 3 0^^% 



mmw-s-i 2 7 17 6 

4X1 0*lal 

1X1 O^tHl 
1, 5X1 O^lsl 
2X1 O^Iil 



x = 3 

x = 4 Om^Vo 
x = 5 OJS^% 
x = 6 0®^% 

ti*DUi§#*^i:. 1 o^\mm^^:^^ik(Dm^it7)mT't' 
1 0Jf^^%^x^5 OJ[^^%(D$5ia;55^r^^bv>r 

[0185] (td.mm^(Di^M.^.^'^tmm.^.ji^^7^(0'^ 



(GeSb4Te7) 90 (CrATes) lo 

(GeSb4Te7) so (CrATes) 20 

(GeSb4Te7) 70 (CrATes) 30 

(GeSb4Te7) 60 (Cr4Te5) 40 

(GeSb4Te7) so (Cr4Te5) so 
Z<D'^^X^. flfrlE j . kl:i0, 2^[k/(j + 

k) ] ^0. 4(DM9^^^^mz.'t<Dmi'^i^< . 0. 2 
^ [k/ (j + k) ] ^0. 3(Dmm^^^mtz.'r(o^-x 

[0187] t^^msn. ttrfs j . k fi:. ttr 

fsH^^^«fc-f-m^^siem^^b. Ge. sb. t 

± 1 0iS^%(^t5[SrttC^^cO;!5^$?^b<. ±5ig^^% 

[0188] (td,mm^(oi&m.^Mi^tmm.^.^^(D^^ 



[0 18 4] 

* 

3 0 d B 
3 0 d B 
2 5 d B 
2 3 d B 

^mmm(r>i&m.^M^L (GeSb4Te7) tytmmi^^ 

tl\'^it^^m.}S.(Omm.^.f&^H (Cr4Te5) 
LjHk 

k^^fb^itfc^. U-i^V'^r;-^ 1 5%ig< LfcJ^ 
20 bV>^«=T*l 05[BlS#m^fc^«7?v=i/^— (1. '^(DX 

(01861 

1 05ln]*^}fe;t7tf^(D 

4ns 
2ns 
2ns 
3ns 
5ns 

4^ll^(75{mS^^L (GeSb2Te4) irjti^^ft^^ 
fcfi'fb^i^a^C0ii5a,<^.^55'H (Cr4Te5) J: 

co^^Mk^mt^^fcm^. u— f-V<!7-$r 1 5%S 

< bfcMbl^^^+Xl 05[H]##^^fcmcD^^m-^2S 

[0 18 9] 



(GeSb2Te4) 96 (Cr4Te5) 4 
(GeSb2Te4) 88 (Cr4Te5) 12 
(GeSb2Te4) 73 (Cr4Te5) 22 
(GeSb2Te4) 65 (Cr4Tes) 35 

Z<Dm^X^. i&gi.'S^^^L^OiG e S b2T 64, mM.^. 

^^H;5SC r4T esXfc^^tCfi, ^iE j , ktiO. 

1 2^ [k/ ( j + k) ] ^0. 2 2CO^^^^tefc't- 

[0 19 0] Z.<Dm^^ fEi^^3(i, SflfSj, k;05tffiE 50 



1 0^mm^^^fz.^(D 

4ns 
2ns 
2ns 
3ns 

m%^^mtz.^u^^m^uj^t G e . S b . T e 
(0191] (is^^^^o^m^.^i^^i^^.'S^^co^ 
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37 

1 0 1 9 2 1 i^-^^m^\cx^mmitmzmm • 

^fr^iojt^^tc, 2 5 d BJ!ii±(Dr^^Jt;!)q#bn5 J: * 

(G 62 S b2T e5)ioo (C r4T e5)o 
(Ge2Sb2Te5)99(Cr4Te5)i 
(Ge2Sb2Te5)9s(C r4Te5)5 
(Ge2S b2Te5)9o(C r4Te5)io 
(Ge2Sb2Te5)e5(Cr4Te5)i5 
(Ge2Sb2Te5)75(Cr4Te5)25 
Z<D'^^^^^ {g:i4,^,J5tS::5^L7)5Ge2 S b2T es. MM 
-'S^5J'H;05c r4T e5-efc^^tC(i. fltrlS j . k 

0. o5^[k/(j+k)]^o. 1 5(7:>mm^^m 

[0 1 9 4] iSSS:^3f:±. 0. 0 5^ 

[k/ (j + k) ] ^0. 1 s<omm:^^mfz-rm^^ 

± ajf^T-yoCOtSHrttClfc"?. Ge. S b*5j:t>*T e(7?^ 

[0195] ^js±.<D^mm^<D{^m\^.^ji^'L tmm.^.^ 

5^HC0$^lt 1 -3 i: . SfJfSfm'^.^^J'^^COG e CO^ 
^Sg (Jf^^%) ttlfSk*5J:t>*j 
[k/ ( j +k) ] = [2/g] +0.0 1 

[0 19 6] mttm%^x*m:^^^mmmmz.n\^x . 
^7tm(D^^m^± 1 oi^T-%coiBiai^iw^bnf^. le^ 

i: {ST ^ C ^ <t X- 1 /Co 
[0 19 7] /^ib\ fm^.^^J-LH. L- (Li) p (L^ 



38 



— f 7^^-^17-4:1 5 %i«< LfcM LI >^{*T% 1 05[h1 

[0 19 3] 

1 05[pI#tjft:tfc^(D 

7ns 
4ns 
2ns 
2ns 
2ns 
3ns 

^2) q (L3) r • 



A k. 
A k, 
A k, 
A k, 
A k. 



A n = 1 0 % 

A n = 2 0 % 

A n = 3 0 % 

A n = 4 0 % 

A n = 5 0 % 



n cmmmm <7?^An. a k^^v^■rt^t>/^$v^:^7!l5» 

^ Lv^^^;)S5)';^^ofCo 

[0 2 0 1 ] mM.^M^A(r>VfB^(^(r>m^ • -i-&) (a 1 
li:. [i]3<DZgi5coi¥^^^i-aj^te:^^®[llX^b»^o tft 

igL/cC r4Te5;^f<ifCOi^i4.^.^5i'li. mi (a) 

(b) (c) \:i^-rx^^j:mmxt^mm3(D[Hu\zmih 

[ 0 2 0 2 ] 1 ( a ) Tii. ^^(D f^it^j <D^^ii^.«g 



;tf:f. Ge2Sb2Te5(i:, L = 
(GeTe) 2 (Sb2Te3) i tC^-TJ: 5 I- (G e T 
e) i (Sb2Te3) CO&^Af)^b^^X\.^^tm^hti 

2/) [0 19 8] l^^tCiS^,*r^^Ht>. H= (Hi) s (H 

2) t (H3) u • • tm^<o^^t^h^^x\^^xhx 

V\ M^f^f. Cr4Te5l±, H= (Or) i (CrsTe 
4) stm-t^O. (Or) t (Cr3Te4) (D^^/}-ib 

[0199] mmi.'^^^^(DmmmtfTm) ^^mmscn^ 

t^fl8<7?-^iXf>0Q{tn2, yi2t<Dm 
An= (I ni— n2 |/ni) XlOO, 
30 Ak= (|ki-k2|/ki) xlOO 

< LfcMLt^^f^T'l 05[Hia:#^;tfc^, ^^ft^CO 

[0 2 0 0] 

4 9 d B 
4 8 d B 
4 7 d B 
4 6 d B 
4 3 d B 

3 b (D4^Tfcii4^;i^45i: L/ii^KS-CfE^ 3 {^\z^^ L 
■CV^^o fSg^3(?5ii5S4,'S^^3 bj^^c^as^J-. -r/.^:b 

^>^5^5>;55ti^{t;^55^3 a -efo^o mm.^.^s^3 b<Dm 

w-Cfi. fSi4.'^.^53'3 b(Dtffai^cofe^t>(7?fi, lEi^^ 

3<D\.^-rn/)^—j7<D:^^m\^^v. i&<Dh^i,(Dm^'rti 

50 ( 0 2 0 3 ] EI 3 (Om^X^t. 3 b C r 4 
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39 

T es. *g^fl:^5>3 a liG e S b4 T e 7 J: J5£oTl.^ 
5o 

[0 2 041 01 (b) X*}t. ^W(DmmJ^.^^ASb(D 

ii^^.^,^55'3 bo^ffi:^r^<0:g$ J:i9 J^ffi 
oii, is^^3(Oft&:^co#©t;:^LTv^5o ::rT'f*. 

10 2 0 5] mi (c) -Cfi. ^^C7?ii?ia..g^^3 bco 

^LSit^j trWtBb. ^toS51fc.'^,^5>3 bO#^tfc(D/ML<^ 
^?LKJKcoiftlt,ir^^ 3 b lEg^ 3 <7?M;^oo|?.®tw 
f5@^^3 4^(r5J-^b-rv^5o r(^it^flgf:i. iHi (a) <7:) 20 

[0 2 0 6] isa^ 3 cDJ5g®^#^^u;^^grg^t:^^i;I^c;; 

\:.Xmi(0 (a) (c) <?:>t^^£7)V^-rn;0^;^^dblmi-'5 

12^3 srAn^ • mm^-^t:im^(o^mtm.'^3 a 

[0 2 0 7] -^7:►^0Jic:^oV^r^:i. iibil4,^>AK^ 3 b coW 

[0208] mi(D (a) ^oJ:t>* (b) <DX.b\Z^ Wm 

(b) <7)j:^tr, iS^^3oi>-m;tt^— ;^co#®;ei^bfE 

S^^3(7)^J?TO (1/3) (0£gB|fctt^;h,fc{iB-CiB 
[0 2 0 9] ^m±mi^-^Wiy\ iUS 

(a) mimms\m\z^n^^mm^.^'^z 

[0210] Ti^^hj li. f5^^3coMSi::Sii:7i»f 
S (iUT. ^2SipK^®<hv>p) ^(0^2^2p 
KSdioi/ ^T. ^mm.^.^^^ 3 b <^)tff diil^<7?|s^ 3 (D 



4#M^8- 1 2 7 17 6 

40 

[0211] Z<0 TiiJ^hJ II. ^1 (a) IZ^-tXb 
tw. r^i^j (7)ii5®;^C^55^3 bc^Wai*^^55>#r5^ 
t. mi (b) tc^1-J:9lw, r^iftj (DWim^^^^s 

[02 121 ^-^^h' J tfriS Ti^^hJ <ti^c% 
;t:^T'fo5;$v ISIl (c) {ZTjkfXbi::. ^^'^] <Dm 

\^x^A^i-^m'^\zmm^i^^,^.(D^^'^m^j:^, 

[0 2 13] ^^^bmmii] ms (a) {ZTjk-rx 

[0 2 141 ^M^K-^itp' J li. Ell (c) {ZTsk-r 

^^3 b(DVfm^<D^K(D±^ ^(om±m^M^-r^o 

[0 2 151 rs:;^?L^j£p' J Mri^ma±. 

mQ<DXb\z. mi mmwfmzis^f^Kwmfi'^PiJ^^tL 

[0216] ^m±mm^w] ^m±ji^i^p* ^ 
tmm^z. ^^Kmm <Dmm.^.f&^^3b^'-mm'r^m 
^\cmm^i%^i,<DX\ m6(Dj^o\c^ ^td.mimmm 
Ei;ijov>r. mm.^^f&^3b(D^ih^(Dmm't^2^(D 

[0217] mmM.}S.:^(Dmihi^(D^mt(D^^m u 
[0 2 18] ^-r. mm.^M^A3b(Dmi^^^(D r^;^^ 

^0/<!7-^ftigffiJ:D 1 5%K< {.tzmv^'^i^Xl 
coi^t-^^bbfco :L(DC/N<Dmit^'^. ^irbTNU 
[0 2 19] 
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41 



y=50nni 2>l(flEr 
y = 3 0 nm 
y = 1 0 nm 
y = 5 nm 
y= 1 nm 

y=l 2 0 nm 



y = 
y= 
y= 
y= 
y= 



8 0 nm 
5 0 nm 
2 0 nm 
1 5 nm 
5 nm 



2X1 0^© 
2X1 O^IU 
1. 5X1 O'lHl 
4X1 0*0 

43dB 
46dB 
47dB 
49dB 
49dB 
5 OdB 



[0 2 2 01 1^14 (a) <D^o\Z^ fft^j 

[0 2 2 1] 



h= 3 0 nm 

h = 2 0 nm 
h= 1 0 nm 

h= 0 nm 



2X1 o^nr 
1, 5X1 o^iHr 
1X1 o^iii 

4X1 0*[il 



4 (b) (D^o\Z. fttt^j (Di^^.^.^^J'S b 
[0 2 2 2] 



42 



/I9 



2^1 



h = 3 0 nm 
h = 2 0 nm 
h— 1 0 nm 
h= 0 nm 



^mW-S- 12 7 17 6 
2X1 O^M 

1. 5X1 o^[Hr 
1x1 o^m 

4X1 0*® 



1214 (a) jb^j:t>*Ill4 (b) <Dm^. m 

[0 2 2 3] 1214 (c) (DXo\Z^ Fft^j (T^iSja."^.^ 



[0 2 2 4] 



h' =2 0 nm 
h* = 1 0 nm 
h ' = 5 nm 
h' = 1 nm 



2X1 O^lHl 
1. 5X1 O^lHf 

1x1 o^m 

4X1 0*0 



:Z(D^^MX^. E14 (c) (Om^l-^. ^m.^^^3h(D 

[0 2 2 5] ^(c. nm.^.^^3h(Dm\!i^im(r) ^^'L^m 
(D^<v-^mmm^^ i 5%ig< LfcMLi/^^#T-i o 

[0 2 2 6 1 



= 7 0 nm 

= 4 0 n m 

= 3 0 nm 

= 2 0 nm 

= 1 5 n ra 

= 1 0 nm 

= 5 nm 



= 120nm 8X10*[h1 

= 90nm 1.5X105[eI 

= 7 0 nm 1 . 8X1 O^IhI 

= 60nm 2X1 OS© 

= 40nm 2X105IhI 

= 15nm 2X 1 O^lBl 

5 0 d B 
5 0 d B 
4 9 d B ' 
4 6 d B 
4 5 d B 
4 4 d B 
4 0 d B 

[0 2 2 7] mi (c) <DXo\:i 



50 
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43 

[0 2 2 8] 



44 



P 
P 
P 
P 



= 50 nm 
= 6 0 nm 
= 8 0 nm 
= 10 0 nm 



1. 5X1 0*lHl 
1. 5X1 0*© 
1X1 0*[1I 
4X1 0*Ib1 



1 05[a]# 

w= 5 nm 
w= 1 5 n m 
w= 2 0 n m 
w = 3 5 n m 

c (om^ J: v) . ^^m'^<D'm'm.^.^^ 3 b o:>m,±mm $ 
[0 2 3 1 1 {Mm^^^^7^(om.^t<omm Mm.^M 
mz^\zm\^^^'mm.^^^^A3h<Dm,.^. (m. p. ) 

[0 2 3 2 1 

m, p. =6 0 0' C 7X1 0*lsr 

m. p. =7 8 0* C 1. 5X10^© 

m. p. =9 3 0' C 2X10*[hI 

Z.<D'?^W:^^. il5a-'S^^3 b<75®.Sl±7 8 0' Cl^±^ 



I 0 2 2 9 ] ^l^T. #^7LK4^0Siii,S^^>3 b CO 
1 5%M< L/c:MbV^^^tTl 05[El«t^;tfc^(OS 

[0 2 3 0] 

t ^(^S^m C /N 
5 0 d B 
4 9 d B 
4 6 d B 
4 0 d B 

^(Dt5ffl;55if^L< . 9 3 0° C)^±(Oi5ia;^55J:i9$?^L 
[0 2 3 3] mm..^.^':i^ 3 b ;65tfffchi bfcm<7:'3?5j^5> 

20 [0 2 3 4] 



m. p. <0^= 0'' C 
m. p. (0||= 1 5 0' C 
m, p . (D^= 3 0 0" C 

.'^.<Dm^i5o^ ci^±<Dmmmj^i.< . 300" c 
[0 2 3 5 ] {^M^.i$.ii^tmmtf^'j^(Dm^Bm^m(o 

*9 . 3 b t^m\:.^m:i^^m.^.m.i^ 3 a co 

[0 2 3 6 ] 

s=5*C 4X10*[HI 

s = 10'C 1X1 0^© 

s^aO'C 1,5X1 0 = [bI 

s =4 0' C 2X1 0*IhI 

z=Onm 5X10^0 



7 X 1 o^IhI 

1 . 5X1 QSlHl 
2 X 1 05(eI 

.>^,(oMfi. 10' c)^±(Dmmmi'^\^<. 30° cj^ 

[0 2 3 7] (^^J-|Klr$it^Sia,fe^5>acoH 

<Dy<U'-^mm^x^ 1 5%m< Lfcj^Lv>^#-ei 0 

[02 3 8] r z = 0 n mj 

[0 2 3 9] 
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8-127176 



45 

z = 1 nm 
z = 5 n m 



46 



10 



z— 1 nm 
z = 5 nm 
z = 1 0 n m 
z = 2 0 n m 

C r4T e5C^»^^?FM-r'5:^^5^^^;t'^tg[Hl^;0Sii 
.■^^^S^C r4T e5 0^j?9Ki?2{±, Inm^z^lOn 

[02401 ^f^m. mkm) ^(Dnmm-Q 

^^S®2:^eJ:U^4'^^^4S:V^-fnt)ZnS-S iO 

V\ MxLf^. S i-N^*t;|Sf, S i-0-N3S*^J^, S 
i02. S i O, Ti02. Ta205, A I 2 O3 . Y2 O3 

^J:t*<Dmt^. TaN, A I N, Al-Si-N^^tt^ 
(^i^l^A I S i N2) fj:t*<omit1^. ZnS, S b2 S 

a^'cC <ifCOffitft:i^. SnSe2, S b z S eifj: ^(D± iy>'jt 20 

i, Ge, TiB2, BaC, B, C <tf "C t J: V ^ 

(0 2 4 1 1 ^mm2^^xj^f^mA^^^^ti^mm 
x-m^-r^m^^ zns^? o^yu%j^ii^tp*fif^+ 

X.tfZnS-S i02) (T^^l^i:. S i ioJ;t>*G eco 
2mf^. fo^VMl, Z n S ^ 7 0 ^yU%i^±^tj^$t^cD iO 

[0 2 4 21 :L<Dm^^ ZnS^l 0^jl^%\^k±.-^tsU 

5o ^fc. ^IgCQJS^Iil 0 nmi^TTJS^^LV^ S 

[0 2 4 31 ^(D^ot^2mm\'t. ^mm2t\^xm^i- 
^(D^ofi:2mm^%mm2t\^xw\'y^m^\'t. si 

mtm<Dm2m<Dm^\'t5 Onni]ik±.^ 2 5 0nmi^T 

[0 2 4 41 ^fc. :L<o^^tj:2m^^'pmm^t\.x 
^tt5#^f^. s imi\Lm<Dm2m(om^\tionmy. 

[0 2 4 5] ^mmA^''^m\^tL^^\z\'t^ ^mmmi)- so 



1x1 o^m 

2X1 05(Hl 

4 7 d B 
4 7 d B 
4 6 d B 
4 0 d B 

^3 0%i£Tb. r^;t«!9 dBti^DU^Co 

[O 2 4 6 1 4^PBl@4COfflgf^;i5 1. 7i^jlJz. 2. 3 
T(?:'«5iat:ifo5^. ^Ji:;55 3 nmj^±. lOOnmW 
T<D^m. *5J:U^1 8 0 nmi^±, 4 00nmWTcOi5 
mX\ ^n^ns 0 d BJ^±or)C/N;5^#5>tl.fCo <to 
4'Fa^4(7)®tfT^^-(75i5IStr:iS«i-'5^0;5S^^L 



[0 2 4 71 :L(D'mmm\x\±. sm^s^l-cai- 

T i^^ffil.^TV^^;i^ A 1 -T i^(7?f-^;bi?t:i. Si 

-o&m^uPr<om^m\^'^xhx,\.\ z.<om^^ tm^-^ 

{0 2AS\RMmsm<D^Prt\^X\t,. S i - S n 

^M5isf^^ctis i - I n^^^unxi:>w\m<o'^mmh 
^xhmm(D^^^tmhriti. 

[0 2 4 9] Si, Ge, C, Au, Ag, C 

u. Al, Ni. Fe, Co, Cr, Ti, Pd, P 
t, W, Ta, Mo, Sh(D^m^V^^ (± :i tl. b 

-^^(D^^x^fsi^m^m^-^xh^^^x^. 

(om'Sit(o^^m^^hf^m^^xhx^^\ 
[0 2 5 0] imwi. mmmm) :L(D'mmmix\±. m 

mmm ^mmzm^ \^fzimmt:^9:^ fj: t^^m v t 

[0 2 5 11 ^^r^lg 4 . SMJl 5 *5 2 (7)-a5 

mi.rzmmix^mm2Xtd.mm3<Dmmmm. sit^ 

5 is J: t/t^S^ 2 b/cS« 1 /IS^^ 3 /^^Pb^^ 
1 /i5^ 3 /sit^ 5 o^M^f it, /^^<7?«jB£-et>. 
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47 

102 5 2] (a^) i^±ai-<fcJ:9tc. :L(D%mm\ 

<o^m.^m^mmm±. is® • • x^^m^^%mz.% 

4>€). ^fc. 15® • r^^tc«V^^l^-1f5fe<75>''?l7-;5^{g: 
[0 2 5 3] [^JSM2] 

[0 2 5 4] SJSMl <hlRHillC. -7^^^ hnv • 

$15nm) J: <9/ce6^Jllji (ISI^it-r) ^M^l.. ^ 
C0±\zmMmi tmC (Zn S) ao (S i O2) zom 

[0 2 5 5] isfetw. i^mm 2 cojitc. ^jsM 1 tmcm 

^i¥3 nm^-e^^Lfc^. G e 45 T e 45 C r 1 offi^fd" 
j^coG 640 S bioT 644 C no. (Ge4oSb 
loTezT.s) 2 (Cr4Tes) 5 (7?|£^^i$ofE®^ 3 

O?$2 0nm) ^?i^^Ufcio ^c^^. ^JSM 1 ^ f^«l 
t::. C r4T es^— h<i:Ge40SbioTe27.5^ — 

[0 2 5 6] ^tr. fE®M3±tC, (Z n S) so (S i 
O2) 20^ (Ji:$4 0nin) ^Kitji^dpf^MA^l^^l. 

P^T'Au^ (J?:$7 0nm) XVA^i^RMmS^mf^V 30 

[0 2 5 7] i&Jj^ ^^fc<mCJjm\ZX^. mKDy" 

^^UT. tiilE^iib^J:r/m2(7?7^^;=^^a5«-(7)Stt^ 
5. 5' f^±:$:l£«9'^:b-ti:T7^-<^^4^'[t^lS®!^«s:^ 

[0 2 5 8] ^<7?^JS^j2T'li. Sb^^-S^^f^C r4T 

eS, te^^k^^i'l^G 640 S bloT 627. 5T*fe5, 

[0 2 5 9] :^ 5 L-C#fcfE®^ 3 izol ^-C. |IJ£0iJ 1 40 

[0 2 6 0] xfetc. - 5 bT^#fcll^®m3^wov^-c. ^ 

9(-L-CG e , Sb. T 6^o J:Tj^C r (T^^^ilTfcmj^Sc 
it a, b. c*DJ:l>*dcoi5!a^*i6fCo 

[0 2 6 1 ] ( S b <75ffl^lt b h (D^m^ : G e T e 
WiS) [gl7COH:ft1=i^twiol>T. Ge45T e45C no i: 

1 05[Hl#m^(? 
d = 0 4 



1#g§^8- 12 7 17 6 
S b9oC noSr^-S^, C r ^Wfi^— ^ (10%) i: b 



[0 2 6 2] 

Ge^aTe^sCrio 60% 

Ge43 S b4Te43 C rio 6 1% 

Ge4o S bio Te4o C rio 6 \% 

G e^ft S biB T ese C r 10 55% 

Ge55 S bjo Te35 C rio 4 0% 



j5Sitb;5^o^b^o. 2<Dwmx'm\^wL§^^<omm%h 

[0 2 6 3] Sb/O^Ab^iV^^ (b = 0) tw 

it-<r. 0. 0 1 ^b<7?|5ISr'S b;65A^^co:;^;6^ 
^NbIW^E:-!-^ !ffiStt^<^-^S: 3 mW{g:< 5 :i <b 

[0 2 64] (Ge, Teffij^ita, ctO^^rGe 
T e ffijSgf+jfi) 12l7<7:»H:ft;f=@[glt;iiol/>T. SbioTeso 
C no G 680 S bio C r io=^^-Si, Cr$WS^— 

(10%) i:Lfcti:^®Jim*^^>ft:$-tt. ^N^sK^t: 



[0 2 6 5] 

GeisSbioTeflsCrio 35% 

GejoSbioTceoCrio 46% 

GejsSbioTesaCrio 50% 

Ge4oSbioTe4oCrio 51% 

GesiSbioTeasCrio 46% 

G Ceo S bio Teio C rio 36% 



GeTem^{+ie^-*3V^TH. Ge, T6m 
^tfca, c;ii50. 25^a^0. 65, i3cfct>*0. 35 
^c^O. 7 5<?5i5[aT*ii5i^^Stt^(75||;5q#^;h.^c^ 

[0 2 6 6] (C rm^Jrbd i:COSi« : G e T e ^^{i- 
i£) C r4T esO^^aJr-fe^G e. Sb, T e COia^it 
a. b, cCOJtSr. a : b : c=4 : 1 : 4tw{So-CC 
r4T 65(O^Wfi^^'ft^-ltfc^#. ^f3t:C7:)y^^7- 
^ftigfii:J:'9 1 5%iS5< bfcJ^LV^^^4=T*l 05[£]S# 

[0 2 6 7 J 



d B 
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(26) 



^m^S- 12 7 17 6 



49 



50 



d = 0. 
d = 0. 
d = 0. 
d-0. 



0 3 

1 

2 

3 4 



LVN^#T% mmit<OtL^(D L — 1^>tfigttlHl^^ 2 0 0 
tL^^^±m^<D rr^^tfcj Sr^d6fcio ^t^^*. Cr 
^ftlLfCo err- rt^^itj ^ti. USSMKc^ott-S to 
[0 2 6 8] 



10 



d = 0. 
d = 0. 
d = 0, 
d = 0. 



L 

2 
3 
4 



2 8 dB 

2 5 dB 

2 5 dB 

2 0 dB 



[0 2 6 91 ctoT. C r COM^M: d 0 . 0 3 ^ d ^ * 20 

m ^ 

(G e T e) loo (C r4T es) o 
(G e T e) 96 (C r 4T es) 2 
(G e T e) 90 (C r4T es) lo 
(G e T e) so (C r4T es) 20 
(G e T e) 70 (C r4T es) 30 
StrfSj . kfiO. 0 2^ [k/ ( j + 

k) ] ^0. i(omm.^^mtLir(Dtm^v^^:Ltt^^';^ 

[0 2 7 21 r<7?^-^. fEii^Sti. StIIBj. k;!i5tfli2 

m%^^mfz.'t%m^&mui^it\.. Ge. Teioi:^* 

[0 2 7 31 ^fc. tflf5{g:i®.^,^^^i(7?Ge(75^Wfig 
(J^^%) <hi5iSk(;iioJ:t/StllS j k/ (j+k) 
= (2/g) +0. 01 cDP^^^^fflfc-t-r 

[0 2 7 41 ^w-e3^-<-CV^/^^/^^£i^:i, HJSM 40 

1 ^iRil^-efe5o 

[0 2 7 51 ^iSM 2 -eii. ^JSM 1 tcit-<T. fsa^ 
[0 2 7 6] 2 (om^^mi^w^(o^^mm 3 . 30 

^J*^— ft^*T-S< (Geo.44S bo.nTeo.45) 

0. 9 C ro. 1 t/^*:) . ^;(JD7t:^XHC r T-^b-5o 

[0 2 7 7] mmm 3 ] ^j^^ij 3 (o^nm^tmi^m-t. 



4 8 d B 

5 0 d B 
5 0 d B 
4 8 d B 

*o. 3^7?i5la^wib%^T. r^^di^^^/ccu- if^io^,tt^ 

%ii5< by^MUVN^itT'l 05[Hl##^xfc^(OS*{t 
^coaSiH&^i^^M: (C/N) ^ft< ■et^^^;i55>;^f. 

[0 2 7 0] {^mm^<om&.^f^^.ii^t'mm,^.^ii^(D^ 

U^(Om&.^.0,^l. (GeTe) tytm^^^tiLmt^ 
mm.^<DM^.^.J&^U (Cr4Tes) tC.fc*9LjHk CO 
^X-^^\^, i^^.^.^55'HTfe^C r4T escD^Wfik 
^^fbS-frfc^'g'. tf/<r7-^l 5%ii5< bfcj^L 
v^^^tT'l OlHlS#^^fcm(75v?-/^-li. 

[02 7 1 1 



1 0[Hl##^Xfc^CO 

5ns 
3ns 
2ns 
3ns 
5ns 

[0 2 7 8] mi&'mm) -^^^^h^i^ - ]) 

cD_btc. (zns) 80 (s i02) zom^^f^^^mm 
2^mfizi^rcm. mm^^.^^xh^c tat esm 

e? S b27 T e57 C r9, -t^Jlt^h (GeSb4Te7) a 

(cr4Te5) 2(Dm.f^^n-otd,mm3^m^vfz, z 

(D^.. Tt^^z^T^^^j:. C r4T es^— y-/ hirGe 
S b4T e7<^->y^y ht{Z^^^mm^:^y<y^it^m 

(0 2 7 9 1 m^X. mm^3±\Z^ (Z n S) so (S 

i02) 2omxvyj:^^mm4^m^vtim. 't(D±\z 

A l97T i3MJ:t)/^5RltS5^?F$^U7to r^L 

[0 2 8 0] ftii;^. ^ofc<[^C;^fttcj:i9. mKOy" 
-i:^^ U¥[ t m D^f ^^j^om 2<Dy'>(y^^ nU^Wm 

^Sr^rur. fltflSlll*3j:t/m2 0x^;^^gB*t(OSM^ 
5. 5' [^±SrSfii9^^itrro||JSW3co-7^^;^^^ 
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[0 2 8 1 ] ^(Dmmms^z^^^xh. mmmiti^m 

[0 2 8 21 C vaT es^—^y h tG e ShAT ei^ 



32 



* [0 2 8 3] ^-r. «r^^2(0±{c5Fi?Smi?3 nmeOC 
r4T e5^S:SjK(r?f$^bT^t5<o GeSb4 

[0 2 84] 



4 9 
4 9 
4 9 
4 9 
4 9 



(&) 
0 — 9 
10 — 2 0 

2 1 — 3 3 

3 4 — 4 7 

4 8 — 6 3 

^cvat e5(o^m& mm) f)K ^mms<Dmm^^ 
\z^^^ izmti^fzt^mMsm^^thtz. 
[0 2 8 5] :zo Lxmzt^mm3\z-^\.^x. mmmi 
tmc:^ftxv]mi^^Bit^nti:oti'<k. mmmitrnz 

m 1 t\mm(D^m/)mhritz. 
[0 2 8 6] r r-eai-<-ci^nev^»^f;iov^T 
1^. mmmi tmmxh^o 
[0 2 8 7] - (Dmmm 3 (D\nnmmmi^xn 
1, 2(DX'?\z^ mm.'^M^(Dmm^(D^m&tmm:^ 
\^\z~-'^(Dmmm^zit^x. mmm3<o^moL^tmm 

[0 2 8 8] mm.^.^^ 3 b (D^ih^<D^m& mm) 
^*^'t(Dmm.:^i^^z^^^\zm[:\^tzmmm3 (DiiL<D^mi!t 
tvx^t.^ c tat es^-^y h^zmn-r^mj^^—'^ 

\ZU^f-j:A*^h. Ge SbAT e7^->!f>y h\zmMi-^m 
[0 2 8 9] /^jb\ ISii^^3^D^^XS}c:*5l^X. 

-y^y h\zmu'r^mj£^x^ ^f:ij,fm>^\zmt^^ti 
[0 2 9 0] v\zm\^-r^m&^mtir^^ 

mziX-PL^ ^:^'7^'^:^y<y^mm^m^^X^ CvaT 

e5m^<DmmtG e s hAT e7m.^(D^m^^^\zm 
it^^tz^-^y h^mmi^xh. mm<r>mmm^v^m 

[0 2 9 1 ] immm 4 ] mmm 4 (Dmntd^mmmt.. 

mMmi(DGe~S b-Te-C r ^c^lSil^ 3 dib^ ^ 
mMjtmxtl^X. C r tw{tx.TC o*5j:t>'S i ^ 

f$.xh^o z(Dmnmmmm±. i^(dxz>\zvxm}&\^ 

fZo 

[0 2 9 2] • mm mmm i <t i^^t^, -^^^^ 



j^^'?^/i5^/'?!7- (W) *A*t«=^^c^ 
GeSb4Te7>- Cr4Te5j- 7h 



(nm) 



15 0 
10 0 
6 5 
4 0 
2 0 



20 



30 



40 



0 — 6 
6 — 12 
13—18 
19 — 2 4 
2 4 — 3 0 



50 



Cr4Tes^*fi 

5 0 
4 0 
3 0 
2 0 
1 0 

\z^ mMmi tmx:^ (z n s) so (s i 02) 20^ 

[0 2 9 3] mz^ ^mm2(DiL\z^ mmmi trnM^-^ 
m^^^^xh^cxAT e^m (Ei^-tt-f) ^mmzw-^ 

^W3 nxa^Xm^X.fz.'^. S b27T e46G 67 C 015 
S i si-^it?-^ (GeSb4Te7) 80 (CoaS i) 
U^^n-otm.m3 (J?$2 0nm) ^ff^^LT^Co Z.(D 
gS. IlifSMl C o3 S i ^—^<y hihGe S 

b4T 67^— ^lktcJ:^IHl^[^^>^L/^^>^^;fe$rffl^,^ 

[0 2 94] mz^ W.mm3lL\Z^ (ZnS) 80 (S i 
O2) 20M (Ji:$4 0nm) ^'Ot^^^mmA'kr^m.X^ 

fzM. t<D±{zmc'^^^^h^:^ ' ^y<^y^ V >^i^mm 

P^-eAu^ (J?$7 0nm) J: «9 Tfe^Kttg 5 ^ffM L 
[0 2 9 5] te:^. ^ofc<|^D:*-fe(Cj;t9. ®1(7?7^ 

^^rur. Stris^i fcJ:u^^2o-r^^^^^(^sttii 
[0 2 9 6] z<Dmmm2x\±^ mM.^.^^\±co3s 

i. tS^'fl^^^J'liiG e S b4T e7T-fe5o 

[0 2 9 7] C 5 L-C#fcf5^3tCol.>-C. HISM 1 

:^mx^^<D^m' w± ' m^^nfj:^rzt:i^. mm 

[0298] (Ge, Sb, Te, C o 3 S i <7?M^Jt 

a, b, c, dt(r>mm mz^ z^vxmz^mms 

trover. d:(DXo\Z\^XG e . Sb, TeiSXrJCo 
3 S i <7?$fit/^|£^j:ta, b, c^XrJdCOmm^^ib 

fZo 

[0 2 9 9 1 G e>Ff S b^T e(;5m^S:lta . b, c(D^ 
: b : c = l : 4 : 7t;i{^oTCo3S i COM^it 

^<!7-^^agfKJ:!P 1 5%ig< LfcMbi^^{4=T-l 0^ 
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10 3 0 0 1 m^it^^j^(Dm<Dm) mmt^^j^vh^ 

G e S b4T e70— |FU^:rcli^§BSrG e S b2T 64, G 

62 S b2T es0 9'^0^"7i< 1 oT'H#^;cTt 

[0 3 0 1] mms^^^^(Di&<Dm) MM.^.^^x*h^ 

C o3 S i ^^fcti^aS^C 65 S i 3, Ce3S 
i2, CesSifl. CeSi. Ce3Si5, CeSi2. 
Cr5Si3, CrSi, CrSi3, CrSi2, Crs 
Si, CoSi. CoSi2, NiSi2, NiSi, N 
i3Si2, Ni2Si, Ni5Si2, Ni3Si, Pts 
S i2. Pt2Si, PtSi. LaSi2, Bi2Ce, 
BiCe, Bi3Ce4, Bi3Ce5, BiC62, Cd 
iiCe. CdeCe, CdsaCeis, CdsCe, C d2 
Ce, CdCe, Ce2Pb. CePb, C e P b3, C 

63 S n, Ce5Sn3, CesSn4, C6iiSnio, C 
esSns. Ce3Sn7, Ce2Sn5, CeSn3, Ce 
Z n. CeZn2. CeZns, CesZnn, C613Z 
nse, CeZns, Ce3Zn22, Ce2Zni7, CeZ 
nn, Cd2iCo5, CoGa, CoGas, CoSn, 
Cr3Ga, CrGa. CrsGae, CrGa4. C U9 
Ga4, CiisSn, CusZn, Bi2La, BiLa, 
Bi3La4. BisLas. BiLa2, CdiiLa, C 
di7La2, Cd9La2, Cd2La, CdLa, Gae 
La. GazLa, GaLa, GasLas, GaLas, 
LasPb3. .La4Pb3, LanPbio, La3Pb4, 
La5Pb4. LaPb2, L a P b3, LaZn, LaZ 
n2, LaZn4, LaZns, La3Zn22. La2Zn 
17, LaZmi, LaZm3, NiBi, Ga3Ni2, 
GaNi, Ga2Ni3, GasNis, GaNis, Nis 
Sn. Ni3Sn2, Ni3Sn4, NiZn, NisZn 
21, PtBi, PtBi2, PtBi3, PtCd2, P 
t2Cd9, Ga7Pt3, Ga2Pt, Ga3Pt2, Ga 
Pt, Ga3Pt5, GaPt2, GaPts, Pt3P 

b. PtPb, Pt2Pb3, Pt3Sn, PtSn. P 
t2Sn3, PtSn2, PtSn4, Pt3Zn, PtZ 

10 3 0 21 ^fc. SflfETcmxi \^X^mXitt>^tl^ 

[0 3 0 3] wrr'al-<Tv^/^l^<P^tc:ov^T^±, MM 
mi tmmx'h^o 

[03041 mmm 4 (o^nt^mmi^(Dt^mm 3 . 3<d 

ffl^^— flS:^T-S< (G 60. 08 S bo. 33T 60. 59) 
0.8 (C03S i) 0.2^/^19. ^ADTC^XtiC o jo<tt/ 

s i -e^^o 

[0 3 0 51 lMMm52 El8f±. |IISM5<7)x^;^^ 
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\zma (\^yh) xmmm-^h.rz.w±mmmxh^o 
(0 3 0 61 ' Sim mmm 5 (omm^^mmf^<D 

^j:^x\^^^<D^xh^. ^<Dm^m^\mcxh^o ^ 
^^nf^mmm^. mmmi tmm\zi^x. -^^^^h^ 

10 (0 3 0 71 -rt^fo^. ^r. mim\:i^^}f>y hB^m 

• ^^<y^ V >^^iggtrj:«9, mmmi 3 OnmCO (Z 
n S) 80 (S i O2) 2omX^fj:^^mmi 2$:Ji^^b 

Ag2Te^ (El^Ht-f) ^W-i^mmSnm^Xm^l^ 
fc'ik. ^*^J22nmO (Ag2T6) 30 (Se80-T 
620) 70. -t*?tC:b'^Ag2oT 624 S e56CO^J5S;o^-^>^:^ 

mi 3^m^i^tzo 

(0 3 0 81 m^x. -^^^si 3(D±{z^ mmm4o 

20 nm(7?(ZnS)80 (S i Oz) zoB^^ ^J:^^mm 1 
^ ^tw^Ji:2 0 0 nm(^)A l97T i3^<t 

mmmi e\zxoxho-'-D<Dm^i 1* ^wtp-g^^ 

[03 091 Ag2oTe24S e S6 COll^C^-^;^ 1 3 

'^mvxhX\^\ z<Dm^^'±^ -^^^M 1 3 4^(c4rffcB-r 
Wm^^^mit\:^m^X±C^As^r e 

30 [03101^9 Ur^tfc-^^^Sl 3JCOV^T. 

mi tmc^mxwm'^rmiti:^^j:'^tim. mmmit 
mc:f5&xmm<Dw^^n^j:^rctz^. io^ej^j^ 

[03111 Wm^^^Bit^z^^ ^ -^;^^Mi 3(D^\z 

fi. mmmi tmm(omm mi 0m) xmm^^^^^A 

g2T e;d5^fi^ti5U. ^<DB^^ (I^ 1 tr^Btt^tg^^fb^ 
5^-3 a tCteS-f ^ to) \± (Se80-Te2o) T'fo-5o 
[03121 iMM.'^.^^<D^(7:>m) -^^^^13 
40 tfr[±lUfcii5Si,'^.^55'i: UT(±. Ag2Teii^^{C. HiS 
mii^XXI2Xvt^fzh<D^m^^^:Ltf)^X^^. 

[0313] {^m.^.^'^m\ti'^(Dm^^j^(D^<Dm) m 

m^.jS.':^^J.9\-<DmiS.^^Xh^ (Se80-Te20) <D-U 
^fcll^SB^Sn, Pb. Sb, Bi, T6. Z n, C 
d, Se, In, Ga, S. Tl,. Mg, TI2S6, 
TlSe, Tl2Se3, Tl3Te2, T1T6, InB 
i, In2Bi, TeBi. Tl-Se, Tl-Te, 
Pb-Sn, Bi— Sn, Se— Te. S-Se, Bi 
— Ga, Sn — Zn. Ga— Sn, Ga— In, Ins 
50 S6Te2, AgInTe2, G6Sb4T67, GezS 
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bzTes, GeSb2Te4, GeB4Te7, GeBi2 
Te4, Ge3Bi2Te6, SnaSbeSen. S nz S 
b2Ses, SnSb2Te4. PbzSbeTeii, CuA 
sSe2, Cu3AsSe3, CuSbS2. CuSbSe 
2. InSe, Sb2Se3. Sb2Te3, Bi2Te3. 
SnSb, FeTe, Fe2Te3. FeTe2. ZnS 
b, Zn3Sb2, VTe2. VsTea. Agln2, Bi 
Se, InSb, In2Te. I n2 T e 5 (;0 9 ^<7?^?i 

[0 3 14] Zcom^^lt. fflS.'STii^e 5 0' CJ^^Tr-fe 

[0 3 151 (t^m'^—i^<Dm^thi.mm) ms 

[ 0 3 1 6 J 1^ 9 tr:jol ^T. 3 1 l—'fytti: t*(D^^ 

Ti^^yh. 3 2 a. 3 2 h ummi i(Dmmzm}^^t\.tz 
iS^^-^T-fo^o ^:^yi^^yhmn. ^mmr-^(o\i^- 

^^&<D (l/e2) \Zf^^\uMX<0^}^—J>.<Dm.mt 
UT^^^ttSo fSS^-^— ^ 3 2 a . 3 2 bc^ft/ht-^y 
^ft. %:^^y VZ l(?:)^a J:*? t/h$<S:^$tLT 

[0 3 17] mwii i<omM\^\^—^%i)m^-^t\.^ 

< t hmm.^^f&^)^y.^<D^Mjiz^ mmm i (o^mt^^ 

1 o^m 

A k ' = 5 % 

A k* =10% 
A k ' =20% 
A k ' =30% 

1 3(Dmmw^wck<Dm\::mdi 



56 



(0 3 181 ^rT% V3 i f^t;ii±2o(7)l5® 

-5^->5^32a. 3 2 b;^5fo5ICt;5^;5^;h)b-f. -7;^^^® 

1 3tCj:oTii5^a^i^3 5 rttCfc^lSSS:-^— ^ 3 2 b 

H^tdHlS^^— ^ 3 2a 0^;65^£t;$ 

-7::^^ b\.xm<mm3 3^m^tLE.Bn^<om$. 

^^^y h 3 1 <bii5?fi^^3 5(7?m^®m) ^7i-5o 
3 2 b4:iE5iicESiJUTSg^Jfl-rr.^;55«rHgt/^'5o 

[0 3 19] ^mmi 2. -^;^>7gi 3. q^^Ps^^i 

[0 3 2 0] -^^^^^^^^ 1 3COf^j5S;^5^(;5iii,ig/6S2 5 0" c 
20 I^TCO^. ii5ia.^.^^OjSl.*r|14 5 0" CJ|^±-efen 

[0 3 2 1 ] (-^^^ ^«(7?r^S#.ig:(7?3s>fE:fl:^ (Dmm 
yt^yi^y h 3 1 <7)ii:^<D^2 5 %t7?S$cofS^-^— ^ 3 

2 a. S 2h^m^^ixX\^^^m^. i^'-'f^(DmM<D 
Sir^t:i*3(t5-^;^i5^jil 3(DmMm^k<D^itMiAk' 

[0 3 2 2] 



k 2 0%^ A k 

[0 3 2 3] 



3 7 d B 

4 2 d B 
4 6 d B 
4 8 d B 

P- 



i 3<Dmm.^.f&^(o^mm(D^f&^<Dm.^. (m. 

■^^^ [0 3 2 4] 

1 05[El^;^ff±lLO^Ol?^m-^<^C/N 



m. 


P . 


= 10 0"* 


C 


4 9 d B 


m. 


p. 


= 2 5 0' 


c 


4 8 d B 


m. 


p. 


= 4 0 0" 


c 


4 7 d B 


m. 


P . 


= 6 5 0' 


c 


4 6 d B 


m. 


P . 


= 7 00' 


c 


4 0 d B 


m. 


P. 


= 7 5 0' 


c 


3 3 d B 



5 0' C);iTmT^\^<. 2 5 0' CWT;6^i; t?#f4L 

[0 3 2 5] {^(om m 8 (o^nt^mmf^xn. >t© 



50 



@i 2. -e^^^i 3. ^mmi 4. ^xu^mmi 5 

^ffML. ^cOStt^l S^St^l ltrffM$;MfcStt 

@ 1 5 ^^^1^ 1 6 J: o r ^fi «9 -g-^-itni^ . ft^is 

[03 2 6] [S56M6 ] 1 0 li. ^Jg^iJ 1 (D^mt 



-29- 



(30) 

57 

[0 3 2 7] El 1 0 (ommM^m^i^mt. ^mm<om^fi- 

21, 2 1 * (D±{Z^ (Z n S) 80 (S i O2) 20^J; 

^ ^j:^^mm 22, 2 2 * ^-^n^^m^^ti. ^mm 

2 2o 2 2' (D±\Z\tm\Z^ HSS^2 3. 2 3' i: (Z 
n S) 80 (Si O2) 2om^^tS:^^mm2 4.2 4' 10 
A I97T i3MJ:i9/.e5SM^2 5. 2 5' ti^K 

^n^n?i^^$nri^^o sttS2 5. 25' (^±i±. 
[0 3 2 8] mmm2 3\t. mi otc^-rj:^^^. 

2 1 {l!l;0-b|illt;iiEg$nfc-^>'^ 2 3 a . mmi^M 2 

3 bioJ:0^iE^2 3 c7)^e)1S^$ttTV^5o IS^2 
3' Ili5@^2 3 il^C«^T-fo-5o 

[0 3 2 9] '^^i^m23 mmms t^C (Ag 

2Te) 30 (Se80 — Te2o) 70 "t'/cttP'^b A g 20 T e 24 

[0 3 3 0] mmi^m2 3 bli (Z n S) 80 (Si 
O2) 20^tcJ:t9?i?^$tL-Cib^(9. *ra^g<tl^<ll(0#tg 

[0 3 3 1 ] lE^g 2 3 c <i: UTIl. 1 commM 

3, 3' i:I^Ctc^<7?ftk. tt;&(^t@^'ft:S60f2^g^1^ 

[0 3 3 2] r (D^mf^mmm-x. mmm 1 1 mm^^ b 

[0 3 3 3] S^O. 4 jum(75|S^-^ — ^^0. S^m 

[0 3 3 4] rcO-^^^;i2 3 a fi. ^.(Dm^co^ntd. 
[0 3 3 5] :i(7?|IS£M'eai-<Tl>?tV\'&,twOV^TI±. 

mmmi tmmxh^. 

[0 3 3 6] immmri mmmrcDy^^ 40 

mzli6\.^X. Stt^5, 5* tLT. ^JSMl(73Al- 

3. 3' ^>^v^^ct<7?-cfol9. ^JSWeti^^tr. ^m. 
(on^mz r^^^^^j ^Mmx^^^o\zi.fz.h(o 

[0 3 3 7] -mmmKo^^^i^^^^^m^m^^mt.. m 
mmi(om3{z^i.r:L\nnmmmmzirs\^^x. ssi. 

1' (r>±\z^ i^mm2. 2' , fS^3. 3* is^v^^ 
mm 4. 4' 7!^5^^I^c^i^mff^^$i^. ^h^z^^h^ 50 
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mmA^ 4' (0±(wS^@5, 5' ^UT0^20fS^ 
JK3. 3' ^5^n-Fnji^^$iXTV^'5o 

[0 3 3 8] zco^n^mmm-i^. nrnm 1 <t f^i^tc u 

[0 3 3 9] r 9 LT#/cilS^3, 3' ifcctU^^g 
1. 1' ^;lov^-C. ^JS«?iJl i:f^C;^ST|;j^^H^B>f[::S: 

^T?iofc^. %mm 1 <>: i::^ffiT-iw«<7?is^ • ■ 

fz. 

[0 3 4 0] 0ij^f^. S*t^5. 5* <tUT. ^i?8'0 
nxn<D (L a B i ) 30 B i loM^^^^fz^^. ^^tfi L 

^(Dmm^^^tmhfi. 0 , 4 ^ m cT^iBg^-r^ 

C/Nf±4 6 d Bi^±. ^^^1^(12 5 d Bi^Jitrfoo 

[034 1] ^m^^^uiUz^^ ^ (L a B i) 3oB i70 
J:'9/c?5IS^3, 3' ifs^xiR^m^. 5' cotpt:: 

a B i ;i5|ffaiLfCo ^(T^^^^J^ (1^ 1 t:i*3tt ^^g^it:^ 
5>3 a) {^B i Xhofz, 

[0 3 4 2] SMS 5 , 5 ' ^<r>-mms^.i^i^t^mm \^fz 

[0 3 4 3] m^ii^<om.^.t'^ 3 5 0* cysT<Dm^. m 
[0344] ^ fc. mmmmm<Dm:m.'^ n ^ fct^^tfcas 

[0 3 4 5] S^it.'^^^^^L a B i c^^^^^J-T'fo^ B i <D 
— gR^Tttl^aS^S n, Pb, Sb, Te, Zn, C 
d, Se, In, Ga, S. Tl. Mg, Tl2Se, 
TlSe, Tl2Se3, TUTea, TlTe, InB 
i, In2Bi, TeBi, Tl-Se, Tl-Te. 
Pb — Sn. Bi-Sn, Se— Te, S — Se, Bi 
— Ga, Sn — Zn, Ga — Sn, Ga— In, Ins 
SeTe2, AgInTe2, GeSb4Te7, Ge2S 
b2Te5, GeSb2Te4, GeBi4Te7, GeBi 
2Te4, Ge3Bi2Te6, Sn2Sb6Sen, S n2 S 
b2Se5, SnSb2Te4, Pb2Sb6Teii, CuA 
sSe2, Cu3AsSe3, CuSbS2, CuSbSe 
2. InSe, Sb2Se3, Sb2Te3, Bi2Te3, 
SnSb, FeTe, Fe2Te3, FeTe2. ZnS 
b, Zn3Sb2, VTe2, VsTee, Agln2, Bi 
Se, InSb, In2Te, In2Te5, fS:i£(Ooh 
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[0 3 4 6] (mmi^i0}^<DWM) m^m i.(Dm\zmm 

(0 3 4 71 m 9 {ZTjk-tX 0 tw. h 3 1 ^(Dl^ 

\^m^ 3 5 Tti. 5.5* ^(D^ptji < t hmmt 
m^\^B i) tmmvx. 't<Di^mmmm<D'mi 

<7i'9. rcOtSias 3 7&-^coSlt^(i. 15®^ 3, 3' 

[03481 ^rp^l::L/clltt:t^^(^^£?a«i§ET* 

'mumm^it^xmmmmm(o'm^Uii^^xy^mM: 

[0 3 4 91 ^fcUSia (r/^-f^-r-) 3 4 

[0 3 5 01 t^S® 2. 2' . iS^3, 3* . 20 

4. 4* :jb^j:t/stt^5, 5' (o^mcomm^^^fi 

[0 3 5 1 1 cc-eiai-<Tv^7tv^*3I^cov^T^±. mM 
mi tmmxh^. 

[0 3 5 2] {^(Dm ^(ommmicD^Mm^. 5' 

[0 3 5 31 

{^m(D^m ::.<D^m<omm^m^mnm. mm.^^m.m so 

(0 3 5 41 ^fc, ®^?^a^^fij^b-c. 

[mil :L(D^m(omn^m^v^<D'mmm<Dt^mmnm 

(D^ji^^^mx. (a) (±fett(7)ll?ia,*i:^^7!tSt^f Ltl Ufc 

E,^^mxh^o 
xh^o 
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